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PREFACE — 


MAINTENANCE INFORMATION } MANUAL 
ORDERING PROCEDURE (IBM Internal) 


Individual pages of the 3350 Maintenance Information Manual 
can be ordered from the San Jose plant by using the Wiring 
Diagram/Logic Page Request (Order No. 120-1679). In the 


~.columns headed “Logic Page” enter the page identifier infor- 
- mation: sequence number, sheet number, part numbcr, and 


EC number. Groups of pages can be ordered by including a_ 
description (section, volume, etc.) and the machine serial 
number. 


This manual was prepared by the IBM General Products 
Division, Technical Publishing, Department G26, San Jose, 
California 95193. 


© Copyright International Business Machines Corporation 1976 
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SAFETY 


CE SAFETY PRACTICES 


All Customer Engineers are expected to take every safety 
precaution possible and observe the following safety prac- _ 
tices while maintaining |1BM equipment: 

1. You shouid not work alone under hazardcus conditions 
or around equipment with dangerous voltage. Aiways 
advise your manager if you MUST work alone. 

2. Remove all power, ac and dc, when removing or assem- 
bling major components, working in immediate areas of 
power supplies, performing mechanical inspection of pow- 
er supplies, or installing changes in machine circuitry. 

3. After turning off wall box power switch, lock it in the 
Off position or tag it with a ‘‘Do Not Operate” tag, Form 
229-1266. Pull power supply cord whenever possible. 

4. When it is absolutely necessary to work on equipment 
having exposed operating mechanical parts or exposed 
live electrical circuitry anywhere in the machine, observe 
the following precautions: | 
a. Another person familiar with power off controls must 

be in immediate vicinity. 

b. Do not wear rings, wrist watches, chains, bracelets, or 
metal cuff links. 

c. Use only insulated pliers and screwdrivers. 

d. Keep one hand in pocket. 

e, When using test instruments, be certain that controls 

are set correctly and that insulated probes of proper 
capacity are used. 

f. Avoid contacting ground potential (metai floor strips, 
machine frames, etc.). Use suitable rubber mats, pur- 
chased locally if necessary. 

5. Wear safety glasses when: 

Using a hammer to drive pins, riveting, staking, etc. 

Power or hand drilling, reaming, grinding, etc. 

Using spring hooks, attaching springs. 

Soldering, wire cutting, removing steel bands. 

Cleaning parts. with solvents, sprays, cleaners, chemi- 

cals, etc. . 

Performing any other work that may be hazardous to 

your eyes. REMEMBER — THEY ARE YOUR EYES. 


6. Follow special safety instructions when performing special- 


saooc ® 


“~n 
° 


ized tasks, such as handling cathode ray tubes and extremely = 


high voltages. These instructions are outlined in CEMs 
and the safety portion of the maintenance manuals. . 


7. Do not use soivents, chemicals, greases, or oils that have 
not been approved by IBM. 

8. Avoid using tools or test equipment that have not been ap- 
proved by IBM. 

9. Replace worn or broken tools and test equipment. 

10. Lift by standing or pushing up with stronger leg muscles — 
this takes strain off back muscles. Do not lift any equip- 
ment or parts weighing over 60 pounds. 

11. After maintenance, restore all safety devices, such as guards, 
shields, signs, and grounding wires. 

12. Each Customer Engineer is responsible to be certain that 
no action on his part renders products unsafe or exposes 
customer personnel to hazards. _ 

13. Place removed machine covers in a safe out-of-the-way 
place where no one can trip over them. | 

14. Ensure that all machine covers are in place before returning 
machine to customer. | 

15. Always place CE tool kit away from walk areas where no 
one can trip over it; for example, under desk or tabie. 


16. 
17. 


18. 
19, 


20. 


21. 


PREFACE/SAFETY [if 


Avoid touching moving mechanical parts when lubricating, 
checking for play, etc. 


When using stroboscope, do not touch ANYTHING -— it 
may be moving. 

Avoid wearing loose clothing that may be caught in ma- 
chinery. Shirt sleeves must be left buttoned or rolled above 
the elbow. 


Ties must be tucked in shirt or have a tie clasp (oréterably: 
nonconductive) approximately 3 inches from end. Tie 
chains are not recommended. 


Before starting equipment, make certain fellow CEs and 
customer personnel are not in a hazardous position. 
Maintain good housekeeping in area of machine while per- 
forming and after completing maintenance. 


Knowing safety rules is not enough. 
An unsafe act will inevitably lead to an accident. 
Use good judgment - eliminate unsafe acts. 


ARTIFICIAL RESPIRATION 


General Ponsiderstons: 


. Start ininediateiy = Seeanis Gaunt: 


Do not move victim unless absolutely necessary to remove __ 
from danger. Do not wait or look for help or stop to 
loosen clothing, warm the victim, or apply stimulants. 


Check Mouth for Obstructions 
Remove foreign objects. 


After victim is breathing by himself or when help i is 
available: 

a. Loosen clothing. - 

b. Place victim on his side. 

c. Keep victim warm. : 

Remain in Position | 

After victim revives, be ready to resume respiration if 
necessary. | 


. Call a Doctor 


Have someone summon medical aid. 


. Don’t Give Up 


Continue without interruption until victim is breathing 
without help or is certainly dead. . 


Rescue Breathing for Adults — 


1. 


Place victim on back; lift neck 
and tilt head way back. (Quickly 


remove any noticeable food or ee 
objects from mouth.) 


Pinch nose closed; make airtight seal around victim's 
mouth with your mouth; and forcefuily breathe into 
victim until chest rises (expands). 


3. Continue breathing for the victim 12 times per minute 


4. 


WITHOUT STOPPING. 


If chest does not rise (expand), roll victim onto side 
and pound firmly between shoulder blades to remove 
blocking material. Also, try lifting jaw higher with 
your fingers. Resume rescue breathing. 
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INDEX 


A 


Abbreviations LGND 16 
AC Ripple Check PWR 90, PWR 290 
Access Check OPER 119, OPER 123 
Access Control OPER 117 
Access Operation 
Block Diagram and Description OPER 116 
Control Sequence (States) OPER 119 
Guardband Pattern Detection OPER 131 
Index Detection OPER 126 
Rezero OPER 129 
Seek OPER 139 
State Sequence OPER 119 
Track Following OPER 123 
Address Conversion R/W 400 
Address Mark OPER 34 
Air Indicator LOC 1 
Air Switch LOC 1 
ALD (See Automated Logic Diagrams) 
Alert Lines OPER 90 
Alternate Controller FSI 970 
Alternate Path Recovery’ CTL-I 890, OPER 261 
Alternate Track Assignment OLT 30 
AP-1 MSG 50 
Areas 
Count OPER 33 
Data OPER 34 
Home Address OPER 33 
Key OPER 34 
Attention Indicator LOC 1 
Attention Pushbutton LOC 1, PANEL 10 
Attention Pushbutton Checkout ACC 638 
Attention Select Bus DEV-I 164 
Attention/Select Response Bus OPER 92 
Automated Logic Diagrams LGND 12 
Al Board LOC 1 
A2 Board LOC 1 


B 
' Base Plate Ground Check R/W 378, INST 4 
Belt Removal and Replacement HDA 760 


Bit Ring OPER 9 
Block Diagrams LGND 10 


C 


C2 Module 
With String Switch FSI 970 
Without String Switch FSI 980 
Cable Checking Hints CTL-I 993 
Cable Groups FSI 940 
Capacitors LOC 1 
CAR (See Cylinder Address Register) 
CBs LOC 1 
CE Dr Selected Indicator LOC 1, PANEL 20 
CE Mode Switch LOC 1, PANEL 20 
CE Panel PANEL 20 
Check End Conditions OPER 240 
Chip Select OPER 140 . 
Circuit Breakers LOC 1 
Circuit Protectors LOC 1 
Command Reject SENSE 105 
Commands 
Control Commands OPER 72 
Read Commands OPER 76 
‘Search Commands OPER 80 
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Sense Commands OPER 74 
Write Commands OPER 78 
Compatibility Mode 
Jumpers HDA711, INST 4 
3330-1 OPER 40 
3330-11 OPER 50 
Component Locations Index LOC 1 
Condition Code 3 Errors CTL-I 192 
Connector Diagram, Interface CTL-I 105 
Connectors LOC 1 
Console Message MSG 1 
Control Interface 
Cables CTL-I 105 
Description OPER 90 
Tag Summary OPER 98 
Timing OPER 95 
Control Module A2(A2F), C2(C2F) 
Description OPER 3 | 
Installation INST 2 
Locations LOC 1 
Controller 
Addressing INST 6, OPER 110 
A2 Board LOC 1 
Error Conditions OPER 241 
Functional Units OPER 4 
Controller Check OPER 24] 
Count Area OPER 33 
Cover Latch HDA770 
Covers HDA705 — 
CPs LOC 1 
Cylinder Address Register OPER 105 


D 


Data Area OPER 34 
Data Checks R/W 300, SENSE 105 
Data Display Indicators LOC 1, PANEL 20 
Data Entry Switch LOC 1, PANEL 20, PANEL 162 
Data Surface OPER 32 
DC Voltage Check 
Controller PWR 90, PWR 390 
Drive PWR 290 
Defect Skipping OPER 36 
Definitions LGND 16 
Device Interface 
Cables DEV-I 100 
Description OPER 92 
Tag Summary OPER 98 
Timing OPER 95 
Device Status DEV-I 184 
Device Type Gate OPER 103 
Difference Counter OPER 139 
Drive 
Addressing INST 6 
Al Board LOC 1 
DC Power Switch LOC 1, PANEL 20 
Functional Units OPER 15 
Selection OPER 110 
Dynamic Servo Checkout ACC 630 


E 


ECC (See Error Correction Code) 
Enable/Disable Switches PANEL 10 
End Conditions | 
Check End OPER 103, OPER 240 
Error Alert OPER 103, OPER 241 


See EC 441308 441310 
History _18 Aug 78 | 27 Jun 80 


Normal End OPER 90, OPER 103 
End of Cylinder SENSE 105 
Environmental Data Present SENSE 105 
Equipment Check SENSE 105 
~EnxncP MSG 20 
Error Alert OPER 241 
Error Code Dictionary MICRO 100 
Error Condition Table MSG 14 
Error Conditions, Controller 

Check End OPER 240 

Error Alert OPER 241 
Error Correction Code 

Detailed Description OPER 235 

Functional Description OPER 7 

Timing OPER 236 
Error Data MSG 20 
Error Message Analysis MSG 9, MSG 12 
Execute Request Indicator LOC 1, PANEL 20 
Execute Switch LOC 1, PANEL 20 
Extended Operation OPER 95 


F 


Fault Symptom Code FSI 1 
Features and Models 
A2F OPER 250 
B2F OPER 250 
C2F FSI 970 
Fixed Head Model OPER 250 
String Switch Feature OPER 261 
Fields (See Areas) 
File Protected SENSE 105 
Filters LOC 1 
Fixed Heads 
Description OPER 250 
Location OPER 32 
Formats SENSE 1 
FRIEND OLT 26 
FSC/Micro Matrix FSI 950 
Functional Units of 3350 
Controller OPER 4 
_ Drive OPER 15 


G 


Gap Counter 
Functional Description OPER 6 
Timing OPER 232 
Gaps OPER 33 
Glossary LGND 16 
Go Home Pulser (P535) LOC 4 and 14 
Guardband Pattern Detection OPER 131 


H 


HAR (See Head Address Register) 
HDA (See Head Disk Assembly) 
HDA Ready Sequence Theory HDA 500-502 
HDA Stop Sequence HDA 504 
Head Address Register OPER 139 
Head Disk Assembly 
Adjustments HDA 700 

Cable Checkout Procedure R/W 372 

Cable Swap Procedure HDA 713 

Checkout, Basic HDA711 | 

Checkout, Servo ACC 660 

Description OPER 32 


INDEX INDEX 1 


Initialization OLT 30 

Ready Sequence HDA 500 

Relay Sequence HDA 508 

Removal and Replacement HDA 710 

States HDA 500 

Stop Sequence HDA 504 

Theory HDA 500 

Voltage Check R/W 376 

3330-1 Mode OPER 40 

3330-11 Mode OPER 50 

- 3350 Native Mode OPER 32 

Head Positioning OPER 32 
Head Selection OPER 140 
Heads 

Data OPER 32 

Fixed OPER 32 

Servo OPER 32 
Home Address 

Format OPER 33 

How to Rewrite OLT 30. 


I 


Immediate Operation OPER 95 
Inbus DotOR DEV-I 184 
Index Detection OPER 126 
Index Point OPER 33 
Indicators 
Air LOC 1 
Attention LOC 1 
CE Dr Selected LOC 1, PANEL 20 
Data LOC 1 
Data Display LOC 1, PANEL 20 
Execute Request LOC 1, PANEL 20 
Parity Check LOC 1, PANEL 20 
Power Check LOC 1 
Power On LOC 1, PANEL 10 
Power Sequence Complete LOC 1 
Program Control LOC 1, PANEL 20 
Ready LOC 1, PANEL 10 
Start- LOC 1, PANEL 10 
Stop LOC 1, PANEL 10 
String Power Sequence Complete LOC 1 
Inductors LOC 1 
Installation Procedures INST 1 
Interface 
Cable Checking CTL-I 993 
‘Connector Diagram CTL-I 105 
Connectors (01E) LOC 1 
Control OPER 90 
Data and Control Flow OPER 96 
Device OPER 92 
Sequencing OPER 107 
Tag Description OPER 102 
Tag Summary OPER 98 
Timing OPER 95 
Interframe Cables DEV-I 100 
Intervention Required MSG 10, SENSE 105, START 130 - 
Invalid Track Format SENSE 105 


J 

JobID MSG 10 

Jumpers | 
Addressing INST 6 
Compatibility Mode HDA 711 
Sequence INST 4 | 


INDEX INDEX 1 


K 


Key Area OPER 34 


L 


Lamps (See Indicators) 
Logical Addressing 
3330-1 Mode OPER 40 
3330-11 Mode OPER 50 
Logical to Physical Address Conversion R/W 400 
Logical Volumes, 3330-1 Mode OPER 41 
Long Connection OPER 102 


M 
Maintenance Philosophy ‘START 50 
Maintenance Procedure Complete START 500 
Mechanical Adjustments © 
Air Switch HDA 735 
Cover Latch HDA770 
Drive Motor Brake HDA 720 
Mechanical Removals/Replacements 
Air Switch HDA 735_ | 
Blower Motor HDA 730 
Covers. HDA705 
Drive Motor, HDA 715 : 
Drive Motor Brake HDA 720 
HDA HDA7I10 
HDA Belt HDA 760 
Prefilter HDA 745 
_ Spindle Ground HDA 750 
VCM HDA725— | 
Microdiagnostics 
Control Options MICRO 11 
Disk Loading MICRO 8 
- Error Code Dictionary: MICRO 100 
Flowcharts MICFL. 1 
Linked Series MICRO 1 
Loading Procedures MICRO 10 
Operating Instructions MICRO 10 
Rate Selector MICRO 8 
Routine Running Instructions MICRO 1 
Mode Jumper Location HDA711 
Models of 3350 . 
A2F. OPER 250. 
B2F OPER 250 | 
C2F FSI970_. 
Monitor Check DATA 296, SENSE 108 
Movable Heads OPER 32 


N | 


No Record Found OPER 208 


oO 

OLT (See Online Tests). 

Online Tests. 
Descriptions OLT 20 
DOS-OLTEP. OLT7 
Error Messages OLT 40 
HDA Burst OLT 24. 

~HDAScan OLT 20 

OLTSEP OLT 5 


OS/VS-OLTEP OLT6 

Requirements OLT 10 

Write Test OLT25 | 7 
Operations, Introduction to OPER 3. 
Operator Panel LOC 1, PANEL 10 
Organization of Information START 5 
Orientation OPER 225, OPER 230 
Overrun SENSE 105 


P 


Panel | 
CE PANEL 20 
Operator PANEL 10 
Power PANEL 10 
Sequence LOC 1 
Parity Check Indicator LOC 1, PANEL 20 
Permanent Error SENSE 105 
Philosophy of Maintenance START 50 
PLO Cable OPER 92 
Power 
Check Indicator 
Fix Verification, Controller PWR 90, PWR 390 
Fix Verification, Drive PWR 290 
Mode Switch LOC 1, PANEL 20 
Off/Enable Switch LOC 1, Panel 10 
On Switch LOC 1, PANEL 10 
Sequence PWR 6, PWR 306 
_ Sequence Complete Indicator LOC 1 
String Sequence Complete LOC 1 
Test Point Locations PWR 91, PWR 391 
Theory PWR 6, PWR 306 © 
_ Voltage Checks, Controller PWR 90, PWR 390 
~ Voltage Checks, Drive PWR 290 
Power Amplifier OPER 116 
Power Mode Switch PANEL 20 
Power Panel PANEL 10 
Prefilter HDA 745 
Program Control Indicator LOC 1, PANEL 20 
Primary Volume OPER 40 
Problem Analysis START 100 


R [Mode fee 
RAS TP, Tag '0B' OPER 103 
Read Data Cable Diagram R/W 370 
Read Data Path R/W 326 
Read Detector OPER 231 
Read Operations OPER 230 
Read Timing OPER 232 
Read/Write Check OPER 241 
Read/Write Control OPER 210 
Read/Write Operation 
R/W Control (Set-Reset) OPER 210 
R/W or Read Switch LOC 1, PANEL 10 
Read OPER 230 
Write OPER 225 
Write Padding (Drive) OPER 228 


“Ready Indicator LOC 1, PANEL 10 | 


Rectifiers LOC 1 


Recycle OPER 90 


Regulators LOC 1 

Relays LOC 1 

Reorient Counter OPER 10 
Resistors LOC 1 


-Rezero Operation OPER 129, OPER 130 


Rotational Position Sensing OPER 203 
RPS (See Rotational Position Sensing) 


S 


Satellite Module B2(B2F) 
Description OPER 3 
Installation INST 2 
Locations LOC 1 

Search Operation -OPER 200 


- Search Sector Operation OPER 204 


Secondary Volume OPER 40 
Sector Clock Counter OPER 204 
Sector Counter OPER 203 
Seek Operation OPER 139, OPER 140, OPER 141, OPER 142 
Select Operation 
Description OPER 110 
Timing OPER 95 
Sense Bytes 
Sense Data Analysis START 101 
Sense Data Description SENSE 1 
Sense Data Summary SENSE 100° 
Sequence Charts LGND 10 
Sequence Panel LOC 1 
SERDES OPER 9 
Service Bypass Switch LOC 1, PANEL 20 
Servo (See Access Operation) 
Servo Checkout 
Dynamic ACC 630 
Static ACC 600 
Servo Signal ACC 601, OPER 124 
Servo Surface OPER 32 7 
Shift Register (See SERDES) 
Skip Defect OPER 36 
Skip Displacement OPER 36 
Spindle Ground HDA 750 
Start Indicator LOC 1, PANEL 10 
Start/Stop Switch LOC 1, PANEL 10 
Starting Point START 100 
States — 
Access ACC 231, OPER 119 
~ HDA HDA 500, HDA 504 


‘Static Servo Checkout ACC 600 


Statistical Data MSG 20 


Status Bus DEV-I 184 


Stop Indicator LOC 1, PANEL 10 
String Power Sequence Complete Indicator LOC I 
String Switch Feature (SWFE) 
Block Diagram OPER 262 
‘Bypass Procedure CTL-I 855 
Connectors CTL-I1855 : 
Description OPER 261 
Subsystem Checkout 
With String Switch Feature START 110 
Without String Switch Feature START 120 
Surface Defect Skipping. OPER 36 : 
SWFE §$(See String Switch Feature) 
Switches 
Air LOC1. 
Attention PANEL 10, LOC 1 
CE Mode LOC 1, PANEL 20 - 
Data Entry LOC 1, PANEL 20, PANEL 162 
Drive DC Power LOC 1, PANEL 20 
Enable/Disable PANEL 10 
Execute LOC 1, PANEL 20 
‘Interface Select LOC 1 
Power Mode LOC 1 _ 
Power Off/Enable LOC 1, PANEL 10 
Power On LOC 1, PANEL 10 


INDEX INDEX Zz 


R/W or Read LOC 1, PANEL 10 
Service Bypass LOC 1, PANEL 20 
Start/Stop LOC 1, PANEL 10 

Symbols 

— Flowchart LGND 4 

Sync (RAS TP), Tag '0B' OPER 103 


T 


Tag Summary Chart OPER 98 
Tag Summary Description OPER 102 
Tag Valid OPER 90 
Tailgate (01B) LOC 1, CTL-I 105 
Target Register OPER 203 
TBs (See Terminal Blocks) 
Terminal Blocks LOC.1 — 
Test Point Locations PWR 91, PWR 391 
Tools and Test Equipment INST 2 
TR Count Field OPER 42, OPER 52 
TR Counter (See Track Used Counter) 
TR Index OPER 42, OPER 52 
Track Following OPER 123 
Track Format OPER 33 | 
Track Used Counter 
Functional Description OPER 10 
3330-1 Mode OPER 42 
3330-11 Mode OPER 52 
Transformers LOC 1: 7 
T3350PSA HDA HA/RO Scan OLT 20 
T3350PSB HDA Burst Test OLT 24 
T3350WT Write Test OLT 25. 


Unconditional Reserve CTL-1 890, OPER 261 
Utilities | 
DOS/VS OLT 30 
OS/VS OLT 30 


V 


‘Valid Index OPER 126 


Variable Frequency Oscillator (VFO) OPER 10 
VCO (See Voltage Controlled Oscillator) 


Velocity Gain Calibration ACC 800 


VFO (See Variable Frequency Oscillator) 
Voice Coil 
Removal and Replacement HDA 708 
Voice Coil Motor (VCM) 
Diagram LGND 8, LGND 10 
Removal HDA725 
Terminals ACC 600, LOC 1 
Voltage Controlled Oscillator (VCO) OPER 226, OPER 231 
Volume ID MSG 10 


Ww 


Write Data Check DATA 240 
Write Inhibited SENSE 105 
Write Operations OPER 225 
Write Padding OPER 228. 
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MAINTENANCE LIBRARY CROSS REFERENCE 


USE THIS PAGE WHEN ENTERING THIS 
MIM FROM OTHER MAINTENANCE 
LIBRARY MANUALS. 


4 Note exit number on page of MIM you are 
leaving. 


Find that exit number in the appropriate 
column of the chart on this page. 


3 | Proceed to the referenced page in this MIM. 


. : ~ 


(2 TTT 
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MAINTENANCE LIBRARY CROSS REFERENCE MILX 1 


FROM OTHER MLMs TO THIS MIM: 


sc 


es ae 
(ae [ee 
eet 
—— 


START 100, Entry A 


ie 


START 101, EntryB 
CTL-1 840, Entry A 


14, 20 14, 20 SENSE 100, Entry A 
MSG 9 
MSG 9 | 


| MSG Q 
CTL-1 100, Entry A 


| Fsi60 sd 50 
| RPI100, EntryB 100, Entry B 
| SENSE 101, EntryB | 101, Entry B 
| SENSE 101, EntryB 101, Entry B 
[START 110, Enwy A 


Ll 
TAU TTR ER HC 


4 co 


MAINTENANCE LIBRARY CROSS REFERENCE MILX 1 


3350 MIM EXIT LISTING : 7 ; | 7 | | 7 | 3350 MIMEXITLISTING MLX 2. 


USE THIS PAGE WHEN TRACING BACK 
FROM OTHER MAINTENANCE LIBRARY 
MANUALS TO LOCATE A LINE THAT EXITED 
FROM THIS MIM. — | 


Page(s) 
- CTL-I 20, 30, 42, 60, 70, 80, 90 | 
SENSE 100, SENSE 106 


2 
CTL-I 100 
MSG 22, R/W 300 
START 101 
SENSE 103, START 101 
MICRO 11, PANEL 152 
17 
20 
21 
22 


2 ae 
2 ae 
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LGND CONTENTS PON NEN GND | 


MAINTENANCE ANALYSIS PROCEDURES 
Flowchart Symbols. . . .. . LGND 4 
Flowchart Example. ..... LGND 6 


Diagram Symbols ..... . LGND 8, 10 
AUTOMATED LOGIC 
DIAGRAMS ......... LGND 12 — 14 
ABBREVIATIONS AND 
DEFINITIONS ........ LGND 16, 18 
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MAINTENANCE ANALYSIS PROCEDURE (MAP) LEGEND 


FLOWCHART SYMBOLS 


FSI 
Black-coming 
On page only 
4) Leaving page 


O +O) 


Timeout waiting for 
response on R/W 


Tag Bus or Bus Out 
Parity Indicated 


When replacing A2G2, 
check addressing 
jumpers. See INST 6. 


| E ech | 
rror Alert missin 


Set the Data Entry 
switch to ‘AA’ and 
operate the Execute 
switch 


Sweep : 2 ms/div 
Trigger 


Slope (+) 
A1B2(A1C2) JO2 Cc ) HDA 214 


(Signal name] 
A1J3(A1K3) GO4 


(Signal name) A] HDA 214 


volts/div 2 
probe X10 


A1J3(A1K3) BO3 © HDA 214 


(Signal name) 
volts/div 7 
probe X71 
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External Page Connector 


Connection between diagrams on separate pages. Letter keys. 


are used to identify corresponding points. Below the symbol 
is the page number of the connecting point. 

Internal Page Connector 

Connection between several parts of the same diagram. Line- 
of-sight arrows assist in locating other connector(s). 
Terminal Block 


Beginning or end of flow path. 


Decision Block 


Branch to alternate paths. 


Annotation Block (Supplementary ) 


Descriptive comment or explanatory note. 


Annotation Block (In Line) 


Descriptive comment or explanatory note. 


General Purpose Action Block 


Scope Setup Block 


Shows how to set up to scope. 
Keys outside the block reference the test points being scoped 
and the MIM page showing the diagram of those test, points. 


441300 441305 
31 Mar 76 | 29 Oct 76 | | 


for ao /o™ om 
“J . 4) on: (3 


| Replace Cards 


B1H2 (B1N2) 


R—105 Bias resistor | 


Power supply 2. _ 
See procedure on PWR 10. 


. Blower operation 

. Filters 

. Components for signs of 
heat damage. 


Repair or replace as required. 


| Go to R/W 343 to convert 
cylinder and head informa- 

tion to physical cylinder and 
head numbers. Return here 
with the results. 


R/W 343 and Return 


Microdiagnostic . 


Loop routine B1 on a failing 
head and bypass errors. 

1. Load routine B1 

2. Enter 10,00,XX,FF,00 
(XX = head number. See 
MICRO 34). | 


Denotes Drive B card. 
Denotes Drive A card. 


“ 


MAINTENANCE ANALYSIS PROCEDURE (M 4P) LEGEND 


Specific Action Blocks 


Denotes special CE actions: Replacing Cards, Checking, 
Running Microdiagnostics, Adjusting, or Installing. 


Return Block 


LGND 4. 


This special block is used as a reminder that, after branching 


to another page, returning to this flowchart is necessary to 
complete the analysis. 


MAINTENANCE ANALYSIS PROCEDURE (MAP) LEGEND 


LGND 4 


ey 


MAINTENANCE ANALYSIS PROCEDURE (MAP) LEGEND | MAINTENANCE ANALYSIS PROCEDURE (MAP) LEGEND ~LLGND 6 


FLOWCHART EXAMPLE MICRO 


Invalid 3-of-6 code. 


CTL-1I 820 


Go to the Interface Analy- 
sis Procedure. Return here 
if the problem is not 

resolved. 


MICRO 10 

[Microdiagnostic ssi icrodiagnostic | 
| Loop test 2 and bypass 
errors: 


1. Load routine Al 
2. Enter 10, 02, 01, 00 


Display and Record | 


Controller | Message Bits Hex 
Address Byte3 0123 4567 Value CTL-I 100 and Return 
coc  scnsal ceca Oe 
The controller address is determined by jumpers on the 
A2G2 card. See INST 6 for jumper locations. 


Microdiagnostic Error 
Message Bytes: 

2 = received address 
3 = expected address 


Loop test 2 and bypass 
errors: 

1. Load routine A1 
2. Enter 10,02,01,00 


Yes String switch 


feature installed 


y « a 
ie. - a 


Verify that no pins are 
damaged and that the 
connectors are properly 
seated in the following 
locations: 

A2C2 A1G1_ A1E1 
A2C3 A1H1 A1F1 


+Tag Valid NPL 
voits/div 0.2 


See Figure 1 for pin loca- ; 
tions. Repair or replace as Contr Bus In bits NPL 
required. volts/div 0.2 

probe — x10 


*See Figure 1 for the pin 
location of the bit that is 
missing, as determined by 
Error Message Byte 2. 


No Figure 1. Pin Locations 


Trouble 
corrected 


When replacing A2G2, Replace Cards : 
check the addressing _— |A2F2 Yes Use the diagram and 


description on CTL-I 252 


jumpers, See INST 6. A2G2 to isolate the problem. 


Trouble 
corrected 


Yes 


Trouble 
corrected 


No 3 No | +Contr Bus In Bit 3 
complete. | 7 
ée ey +Contr Bus In Bit 4 


CTL-! 990 


_ START 500 
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DIAGRAM SYMBOLS 
: | | Connection between diagrams on separate pages. Letter keys | | _ agenuied BY as om example, Brake Solenoid. os : 
Leaving page . are used to identify corresponding points. — | BS | 
| | | , Relay or Contactor | 
Lond Type indicated by letter code. 

| | P = Pick _ H = Hold _— . 4 —— ae 

ON | Internal Page Connectors | PL = Pick Lower §=—S——SY" LP = Latch Pick a a Dome. ct, oe anaes . 

| | | | | wg BS ee eek * | ——> >———-__ Disconnect 

Connection between several parts of the same diagram. Line- PU = Pick Upper _ LU= Latch Upper | 7 ~ oe 

_ of-sight arrows assist in locating other connector(s). N/C N/O ne | 
he | —— v— Relay Contacts, phe 
—* Shown in the de-energized position. 
| | a | N/C = Normally Closed (break). 
| ® 38 | Test Points. | N/O = Normally Open (make). 
: en | Used on diagrams to indicate key test points or key circuit | | _ 
parts. | 
| | hy LED (Light Emitting Diode) 
_CHANNEL INTERFACE (CHL—1) Interface Between Two Functional Units = | 
CONTROL INTERFACE (CTL—1) _ (For examples of their use, see OPER 3.) | | | | Sa 
DEVICE INTERFACE (DEV—1) | | | | 
Indicator (lamp) 
Channel Buses and Read/Write Bus 


CTL BUS OUT CTL BUS OUT 


FAD <> WRITE &> REAL, 


CB Circuit Breaker (CB) with Aux Points 


Electrically or manually tripped, handle generally higher 
Aux current, and may have auxiliary points (aux). N/O points 
—N/O | ; make contact when associate CB is positioned to conduct - 


| | | : 3 fe) current. : 
| Ea . Be 
| | | —— _ Bus or Cable | | 
| e (Multiple lines entering and exiting.) e | 
| : i r 7 Circuit Protector (CP) with Aux Points 
Normally tripped electrically, handle lower current, and may 


=“ ’ - a a | | N/O ise have auxiliary points (aux). N/O points make contact when 
eS Se Interboard Connector "4 _ aa lam associate CP is positioned to conduct current. | 
, (Trilead or jumper.) | 
————— o—— N/C 
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DIAGRAM SYMBOLS 


Drive A card location. 


J Drive B card location. 


A1F2 (A1Q2) 
KExxx (KOxxx) Identifies scope point. 


HDA Specific pin is found in sequence chart. 


Sense Status 3 A(B) | Initial Status Good A(B) I< YA071 (YA081) Block Diagrams 
HDA 224 Sense Status 1 A(B) | HDA Status Bit 7 A(B) a Show the cards that relate to a specific failure in Drive A. 
HAE ny Drive Motor Run A(B) | HDA Status Bit 2 A(B) bog | The information in the parentheses applies to Drive B. 
HDA 260 HDA Seq CompleteA(B) TP +24 Vdc Lcl A(B) This diagram also shows the ALD references, line names, 
| A1D4 (A1S4) | B ene (See PWR 271) and test points for each card. 
KD570 (KS570) |” Drive Motor On Relay A(B) ane on 
— 
VCO A(B) . 
Timer Gate A(B) Ss | | +24 Vdc Lcl A(B) 
Servo Clock A(B) Motor At Speed A(B) (See PWR 271) 
AGC Open A(B) | _ 
Power On Reset A(B) 
| Legend: C— Inactive 
HDA 214 : 
HDA 224 qumms Active level 
HDA 260 Tolerance 
Sequence Charts 
Chart | 
Line The heavy black lines show the active state for the test 
No. 


point shown. 


For example: HDA Seq.Complete A(B) TP (chart line 
no. 11) goes minus when Motor At Speed A(B) is active 


+VCO A(B) KD570 (KS570) A1D4 (A1S4) D13 


-iewseosie ——_friewann [mwoneo 
okcmmmaam ——_femann fron 


—HDA Seq Complete A(B) TP KF260 (KQ260) | A1F2 (A102) S02 | 
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Inactive 


Inactive 


| ee nactive 
| Inactive’ 
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AUTOMATED LOGIC DIAGRAMS 


STORAGE ELEMENT LINE DEFINITIONS 


Inputs to blocks are identified by letters inside the block, ad- 
jacent to each input. Examples of line designations are shown 
on this page. 

AC Coupled FF: The J, T, and K input sources provide 2 ac 
triggered flip flop. At least one of the inputs 
must have a positive transition to cause the 
FF output to change. However, input sources 
T and J must both be down simultaneously 
prior to the positive transition in order to set 
the FF. Input sources T and K must both be 
down simultaneously prior to the positive 
transition in order to reset the FF. If J and 
K are both down, then the FF changes states 
with each positive shift of input source T; 
input source T may be a clock timing pulse. 
If J and K are both up, then no transition 
occurs with positive shift of input source T. 
If J is down and K is up, a positive shift of T 
or J sets the FF if it is not already set. 
Conversely, if J is up and K is down, then a 
positive shift of T or K resets the FF if it is 
not already reset. 


S Set: When set is active, all outputs are at the 
polarity shown. 
R Reset: When reset is active, all outputs are at a 


polarity opposite to that shown. 


When active, the control input permits the 
output to change with changes to the data 
input line. When inactive, the control line 
holds the output at whatever polarity it 
possessed at the moment the control line 
became inactive . 


CD Controlled Data: When the associated control input is the 

| polarity shown, a CD input at the polarity 
shown sets the storage element. Likewise, a 
CD input at its opposite polarity resets the 
storage element, when a control input is active. 
If multiple CD inputs to the storage element, 
any one active CD input can set the storage 
element. — 


G Gate: Represents the AND function without the use 
of the AND logic symbol. When multiple 
gating lines are required, gates are identified 
by the same numerals used to identify its 
related gated dependent line. A G1 gate con- 
trols an input or output line marked witha 1. 


G Gate (input): When at the polarity shown, G Gate allows 
dependent inputs of the polarity indicated to 
affect the storage element. In all other cases, 

it can be considered inactive. 


C Control: 


G Gate (output): The dependent output is at the polarity 
shown when the associated gating line is at 
its indicated polarity. In all other conditions 
the output stands opposite to the polarity 
shown. 


STORAGE ELEMENTS 


Basic Storage Symbols 


Dependent Notation 


Inherent-OR In The FF 


FF 
a 
» Jor} o0 
d Cc 

FF 


A De DW 


~~ oao oF ® 


AC Coupled FF 


Functional 
Symbol 
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Note: If the outputs can be 
determined for simultaneous 
set/reset, an S or R below an 
output indicates the FF con- 
dition, either set or reset. 
Multiple set (or reset) inputs 
are considered to br ORed. 


CCC ¢ 


CC 
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Single Function Application 


Functional . 
Symbol Functional 
Symbol 
b a 
d 
d 
és s FF is FL 
b S Cc R 
c J b G1 
d R Cc 
e R 
f K 
Functional 
Symbol 


Special Notations 


D 
Ts one 


An equal sign (=) followed by a A plus (+) or minus ( BX ) under an 
number specifies the number of input output line indicates the extreme 
lines of the polarity shown required potential that may be forced by an 
to produce the indicated output. external source. 


A loading character (L or U) under 
the output line indicates that the © 
external load cannot be isolated from 
the driving circuit without affecting 
the output of the driver. ; 


AUTOMATED LOGIC DIAGRAMS. 
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DECODE 


Functional 
Symbol 


Note: INH line inhibits 
all output lines if it is 
positive (+). 


Functional 
Symbol 


Note: The rightmost digit on 


the output line corresponds to 


The decimal sum of the line values of 
those inputs that are at their active © 
level equals the value of the active 
Output line. If no input lines are 
active, the 0 output line is active. If 
all input lines are active, the 7 output 
line is active. . 


Nete: The decimal sum value existing 
at the decoder inputs agrees with the. 
decimal number shown at the output 
line labels. Only one output can be 
active at any given time. 


Input Line | 
Condition 
ae B aD 


WWHNA a2 w= © © 


Multiple output lines 
can be associated with 
a given output (sum). 


NOoURWN-O 
® MID WIM MIO o 
co clolo co oi 

ON AIa OPOIBOIN 


AGOOI2 | 2358626 441300 
3350 Seq. 20f 2 | Part No. 31 Mar 76 


© Copyright [BM Corporation 1976 


the topmost digit on the input 
line (an X in any position means 
the input line has no effect). 


A decoder shown 
with gating lines. 


MATRIX 


Functional 
Symbol 


SGeODvaNawn=-0 


Active 
[-xOT xT [x2 [ YO | Vi [v2 | V3] Output 


Note: The matrix (MTX) is a functional logic block 
with two or more groups of inputs. The decimal 
numbered output is active when it equals the 
decimal sum of one active line from each input 
group {shown in Chart}. If any input group does 
not have an active input, then there is no active 
output from the matrix block. 
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AUTOMATED LOGIC DIAGRAMS 


ELEMENTS WITH COMMON INPUTS/OUTPUTS 


Element Description 


Shift Register (REG) 


Multiregister (MREG) 


DEFINITION: The MREG functional 
logic block represents groups of associated 


LGND 14 


AUTOMATED LOGIC DIAGRAMS 


Address notation A, AR, or AW must prefix 


the data. This indicates the data is dependent 
on an address. 


64 Bit Shift storage elements in addressable word con- 
figuration. The MREG requires address A = Read Only Storage (ROS) or when 
| reid ) RES REG inputs. All functional lines used for storage the read/write address is identical. 
) elements including the dependency notation AW = Write address. AW must be shown 
are applicable. as data input dependent (for example, 
Add rei lsiy Gacodea wna tha ees 
resses are previously decc and t AR = Read address. AR must be shown as 
Functional Yo »o resultant address line(s) is handled by data output dependent. 
a Elements a single flowline representing all addresses. | 
(Data Section) YO 64 Bit Shift The numeric address span is specified 
to the lowest in the common section. 


COMMON CONTROL SECTION: Used 
only for dependancy (gating) and/or 
common lines for the register. There are 
no outputs from the common control 
‘section. 


NAME: May be any of the following- 
selector (SEL), register (REG), decoder 
(DCD), matrix (MTX), multiregister 
(MREG), and delay (DLY). 


DATA SECTION: A group of vertically 
stacked function elements. The number 
of stacked elements varies with the num- 
ber of inputs. 


order position 


DEFINITION: The control input causes 
the data in each bit position to shift one 
position, as indicated by one of the follow- 
ing designations. 


Shift up or down 


Greater than ()): When this line becomes 
active, the data content shifts from the top 
{upper-most) bit position. Similarly, the con- 
tents of each bit position shifts down the 
symbol. 


Less than ((): When the line becomes active, 
the data content shifts from the bottom 

to the next bit position above and similarly 
for each bit position in the shift register 
symbol. 


Note: A time difference in shifting is indi- 
cated by a trailing edge symbol ( 7 }). 


The G replaces the C to control the data 
information in the MREG. The C is reserved 
for the condition that would place a zero in 
all storage cells not addressed. 


Output Lines Needed 
A(0,1,2,3) 


Example Input Lines Needed 
(A) A(0,1,2,3) 


C | CD (data) 
CD 


(B) A(0-12287) 
C 


A(0-12287) 
G1 (gate) 
CD CD (data) 


(C) . AW(0,1,2,3) AR(0,1,2,3) 
cn CD (data) 


AR(0-255) 


AW(0-255) 
CD CD (data) 


Common Function (COM) Multicontrol Register (REG) Register Function (REG) Counter (REG) 
= The reset and 
a b bd 
>—7— Tab 8 d : c caus We onto 
b to assume polarity 
e shown . 


ea 


tm 


—_ 
zo ~@8A a 


> 


a oa 


The increment 
control (+) 


‘ causes the outputs | 
9 pA ‘ F ' h Functional Picco | sar cone when it 
unctiona ; Symbol Functional F : alls with trailing 
ona unctional 
mbol Functional Functional . Symbol dge symbol (4 ). 
ss Symbol Symbol Symbol Symbol edge ie 


DEFINITION: Common Function block 
may be associated with any group of 

basic logic eleménts functionally related 
by their dependent gating. Each func- 
tional element contains the proper letter(s) 
that makes it an approved logic symbol. 
The common section may contain the 
letters COM at the very top line. 
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The multiple control inputs are designated 
by sequential numbers shown entering the 
common section; for example, C1, C2. 


The contro! data enters the data section of 
the symbol and is normally diagrammed as 
multiple outduts. 


The ‘‘C” designator must be a suffix to 
differentiate it from a gate. 


Example: 
C1D = Storage Data controlled by C1. 
Note: The “©” symbol represents the 


OR function connection in the data 
section. 


DEFINITION: A selector is a functional 
logic block that consists of two or more 
OR blocks having input and/or output 
signals dependent upon common gates. 


Example: 


secee ae ee 


~ Output line “j’’ is active when line “’c 


is active and lines “’d’’ and “‘a’’ or lines 
“e”’ and “’b”’ are active. 


Note: The “©” symbol represents the 
OR function connection in the data 
section. 


DEFINITION: A register logic block consisting 
of a group of associated storage elements with 
common input and/or output gating or other 
common input fines such as reset. 


Note: Descriptive nomenctature such as bit 1, 
may be placed in each logic element. 


Example: 


Output “‘h” is active when input lines “‘e”’ and 
‘a’ are active and the output gate line “’b”’ is 
active. | 


DEFINITION: A register to be incremented 
or decremented under control of input lines 
drawn to the common section of the symbol! 
with the follow notations. | 


+n: When this line goes to its indicated 
polarity the decimal quantity n is sdded 
to the binary count contained in the 
register. The n need not appear when it 
is a one, 


—n: When this line goes to its indicated | 
polarity, the decimal quantity n is sub- 
tracted from the binary count contained 
in the register, The n need not appear 
when it is @ one. 
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ABBREVIATIONS AND DEFINITIONS 


A AND function (logic block) 


A2 control module | 
_ A2dF control module with fixed heads 

installed 

A*OR_ | AND * OR function (logic block) 

AC, ac alternating current 

ACC | access 

addr address 

ALD — Automated Logic Diagram 

AM Address Marker 

amps amperes 

AP.-1 | Analysis Program 

AR Amplifier (logic block) 

asm assembly 

assm assembler 

attn ‘attention 


satellite module 
satellite module with fixed heads 


installed 

BCD _ binary coded decimal — 

BI Bus In 

BO Bus Out | 

BSCA bit significant controller address 

BSDA bit significant device address 

BS | Bootstrap 

BSM basic storage module 

BTU British Thermal Unit 

Bus In bus entering a functional unit 

Bus Out bus leaving a functional unit 

byte eight bits plus a parity bit 

C Cc Capacitor 

C2 alternate control module 

C2F alternate control module with fixed 
heads installed 

CA controller address 

CAR | Cylinder Address Register 

CB circuit breaker 

CC=3 condition code 3 

CCB Correction Code Byte 

CCHH cylinder (2 bytes), head (2 bytes) 

ccWw counterclockwise | 

CCW Channel Command Word 

CDS Configuration Data Set 

CE Customer Engineer 

CFEALD Condensed Field Engineering | 
Automated Logic Diagram 

chan channel 

chaining sequential linking of instructions or data 

CHK-1 Check 1 

CHK-2 Check 2 

CHL-1 channel interface 


clk clock 
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cw | 
cylinder 


DA 
DAC 


DC, de 


DCB 

DCD 
decrement 
Delta, A 


DEV.I 
DIFF 
DIO 

did, dlyd 
DL 

DOS 
drive 
Drive A 
Drive B 
drop 


Error Code 


EXIO 
ext 


centimeters 

correction 

circuit protector 

Central Processing Unit 

diode; rectifier (semiconductor) 
Channel Status Word 

control interface 

controller 

control unit 

Channel Unit Address 

converter 

clockwise 

a vertical surface formed of tracks on 
a storage device that can be accessed _ 
without repositioning the access 
mechanism 


device address 

digital-to-analog converter 

direct current 

Detection Code Byte 

decoder (logic block) 

decrease by regular consecutive steps 
A three-terminal circuit configuration 
(usually refers to the primary winding 
arrangement of a transformer). 

Also used to indicate a change in some 
dimension, such as: 

At = change in time; 

Ad = change in distance. 

device interface 

Difference Counter 

Device Input/Output 

delayed 

data length 

Disk Operating System | 

mechanical assembly to control one HDA 
left drive in a module. 

right drive in a module 

de-energize relay 


edge connector, engineering change 
Event Control Block (OS/VS only) 
Error Correction Code 

Error Log 

end of file 

emergency power off 

error recovery program | 
Environmental Record Editing 
and Printing 

Error Symptom Code generated by 
a microdiagnostic failure | 
execute input/output 

external 


glitch 
gnd 


H. 

HA 

HAR 

hard error 


HDA 
head 


hex 
Hz 


ID 

IFA 
IMPL 
increment 
int 

IPO 

1/0 

IPL 

ISC 

IW 


Flag Byte 
Field Engineering Automated 
Logic Diagram | 


Flip-Flop (logic block) 


Flip Latch (logic block) — 
file protect mode 


_ Fast Running Interpreter Enabling 


Natural Diagnosis 

field replaceable unit 
Fault Symptom Code. 
Fault Symptom Index _ 


grams 
gap between index point and RO 
gap between count area and key area 
gap between data area and address 
marker of the following record. 

gap after data area of the last record 
on track 

spurious signal 

ground 


henries 


Home Address 

Head Address Register 

a malfunction that is detected internally 
and considered to be of a catastrophic 
magnitude 

head/disk assembly 

an electromechanical device that records, 
reads, or erases a storage medium 
hexadecimal 

hertz, cycles per second 


identifier 

integrated file adapter 

initial microprogram load 

increase by regular consecutive steps 
internal 

immediate power off 

input/output 

initial program load 

integrated storage control . 

Write current 


ABBREVIATIONS AND DEFINITIONS 


JCL 


K 
KL 


module 


ABBREVIATIONS AND DEFINITIONS 
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connection, receptacle 
job control language 


relay (contactor) _ 
key length 


inductor 

laminar bus 

light emitting diode 
limiter (logic block) 


location 


microdiagnostic test loop | 
line receiver (logic block) 
line terminator (logic block) 


meter 

maintenance analysis nrecedure 
megabyte 

microdiagnostic flowchart 
Microdiagnostic Error Code Dictionary 


“maintenance information manual 


maintenance library cross reference 
index 

serial numbered frame containing | 
two drives 

number system to a at other | 
than ten 

microprogram load 

milliseconds 

message 

monolithic system technology 


~ voltage level (see divider tabs) 


multiple track 
microsecond . 


inverter (logic block) 
normally closed point 
normally open point 
inverter - OR (logic block) 
no operation 


voltage level (see divider tabs) 


nanoseconds 
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ABBREVIATIONS AND DEFINITIONS 


OBR outboard recording 

OE exclusive OR function 

offline isolated control of a unit from 
a primary function 

OLT online test 

OLTEP online test executive program 

OLTSEP online test standalone executive 
program 

online unit is available to a primary 
function 

op operation 

OR OR function | 

OR * FL OR flip latch function (logic block) 

OS operating system 

[> P plug (connector) 

PA physical address 

par parity 

parameter constant value for a given purpose 

P bit parity bit 

PC parity check 

PG parity generator 

PH polarity hold (logic block) 

pick energize relay 

PLD power line dip 

PLO phase locked oscillator 

P/N part number 

P/P peak-to-peak 

PS power supply 

PSW Program Status Word 

PWR power 


Q Q __ transistor 


R R resistor 
raw data data as it is read from the storage 

medium 

RO Record 0 

RCVR receiver (logic block) 

Rd Read 

RDCKD Read Count Key Data 

RDHA Read Home Address 

reg register, regulator 

RESV Reserved 

RPS Rotational Position Sensing 

R/W read/write 
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seq 
SERDES 
servo 
SERVOUT 
SFM 

silo 

SIP 

SK 

SL 

SLT 

soft error 


SOSP 


spindle 
SS 
SWFE 
sync bit 


SYSPRINT 


T 
TB 
TIC 
TP 
TR 
track 


truncate 


UC 
UCW 
unsuppr_ 


VFO 


switch 

silicon controlled rectifier 

SCR indicator driver 

skip displacement 

selector (logic block) 

sequence 

serializer/deserializer 

head positioning system 

Service Out 

Set File Mask 

start input/output 

Seek in progress 

Seek 

system library 

solid logic technology 

internally recoverable malfunction 
that is transparent to the user 
standalone/onl ine support program 


that is transparent to the user 


contained in the HDA 

single shot (logic block) 

string switch feature 

generated by the storage control 
during Read and Write operations 
a printer (program assignment) 


transformer or terminal 
terminal board 

transfer in channel 

test point 

Track Used Counter 

a location on a storage medium 
accessable by one R/W head 

to end an operation before 
completing the function 


Unit Check 
Unit Command Word 
unsuppressible 


voltage amplifier (logic block) 
voice coil motor 

voltage controlled oscillator 
variable frequency oscillator 
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C 


WCKD 
word 

Write 
wraparound 


Wye 


XEQ 
XOR 


(€ CC CCCEEE 


Write Count Key Data 

four bytes 

Write operation 

advance according to some sequence 
with automatic restart provisions 

a three terminal circuit configuration 
(usually refers to the primary winding 
arrangement of a transformer) 


execute 
exclusive OR function (logic block) 


impedance network 
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a 2 


Ate 


START CONTENTS | | | START CONTENTS’ START 1 
INTRODUCTION | 

Organization of Information . . . STARTS 

How to Performa Task ... . . START 10 

Documentation Description . . . START 20 


3350 MAINTENANCE PHILOSOPHY 


Resources .. . . START 50 

Techniques... .... .. . START 50 

Procedures ....... . . . START 50 

Scoping ......... . . START 55 
PROBLEM ANALYSIS 

Subsystem Failure .... . . . START 100 

Sense Data ........ . . START 101 
3350 CHECKOUT 

Basic 3350 . . . . . . START 110 

With String Switch Feature » . . - START 120 


INTERVENTION REQUIRED .. . START 130 


DRIVE READY FAILURE. . . . . START 140 
‘MAINTENANCE PROCEDURE 
COMPLETE ..... . , . START 500 
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33 50 MAINTENANCE INF ORMATION MANUAL | | : | | | 7 3350 Shauanrel te cORAnOR MANUAL START 5. | 


ORGANIZATION OF INFORMATION | | _ * . HOW TO FIND INFORMATION 


The START section describes the MIM and the 3350 
maintenance philosophy. All problem analysis begins 
on START 100. | 


Title page in the front of each volume shows the location 
of each section by volume. 


Page 1 of each section shows the contents of that section 
and where related information can be found in other 
sections of the manual. . — 


Documentation description on START 20 

defines each section of the manual. 

Where practical, documentation is arranged in sections 
corresponding to natural breakdown of machine elements. 


Divider tabs make it easy to locate sections. The tabs 
also contain useful information about scoping and 
voltage levels. 


Page 1 of each section shows the contents of that 
section and where related information can be found in 
other sections of the manual. | 


Maintenance analysis procedures in each section are 
entered after the START section and lead the reader 
through a detailed analysis of each problem. These 
procedures consist of flow’charts, block diagrams, 
and timing charts. 


Page numbers and titles in “thumbing” position allow 
rapid scanning. | : 


The OPER section describes the functional operation The alphabetic subject index gives references to specific 
of the 3350. The information is presented logically; | _ subjects in the manual. 

each subject is presented in the order in which it * 

occurs in overall machine operation. 


MIM Feedback forms are located in the front of 
Volume ROI. This is a simple and quick means of 
sending comments and suggestions directly to the 
author. 


The LGND section defines each symbol used throughout 
‘the manual and shows examples of the diagrams used. 
This section also includes a glossary of special words 

and abbreviations. 
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3350 MAINTENANCE INFORMATION MANUAL 


HOW TO PERFORM A TASK 


To install the machine: 


Go to INST 1. 


To troubleshoot or repair the machine: 


Go to START 100. 


To analyze a console message: 


Go to MSG 9 for OS/VS. 


To learn how the machine operates: 


Go to OPER 1. 


To remove and replace mechanical parts: 


Go to HDA 700. 


To operate the CE Panel: 


Go to PANEL 20. 


START 10 


3350 MAINTENANCE INFORMATION MANUAL. 


Go to MSG 13 for DOS/VS. 


To run FRIEND: 
To run microdiagnostics: 


Go to OLT 26. 
Go to MICRO 8. 


To assign alternate tracks: 
To run online tests: 


Go to OLT 30. 
Go to OLT 1. 


| To review the maintenance philosphy: 
To analyze a diagnostic error message: 


Go to START 50. ' 
Go to MICRO 12 for microdiagnostic error messages. 


Go to OLT 40 for online test error messages. 


To analyze an EREP printout: 


Go to MSG 22. 


To analyze Sense Bytes: 


Go to SENSE 100. 


To power off a drive: 


Go to PANEL 20. 
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CCC 


DOCUMENTATION DESCRIPTION (By section) 


INDEX 


M L CROSS 
REFERENCE 


LGND 


- S { FAULT 
SYMPTOM 


M S SYSTEM 
MESSAGES 


SENSE... 


MICRO is: 


MICRO sx 
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Alphabetical subject index of 
the MIM. 


Pages for cross-referencing 
other MLMs (3830-2, ISC, 
IFAs, etc.). 


Glossary of technical terms. 
Abbreviations. Legend of 
symbols used in the MIM, 
including FEALD circuit 
symbology. 


MIM starting point: 


Documentation description. 
How to use the MIM. 
Maintenance philosophy. 


Entry point for troubleshooting 


and exits to MAPs within func- 
tional area MIM sections, 


Fault Symptom Code 
description, generation 
instructions, and index to tie 
the symptom code to the 
proper analysis procedures. 


Presents and explains basic 
console error message format, 
EREP summaries, OBR 

error record, and logging 
mode error record. 


Summary and detailed 
description of sense data. 


Microdiagnostic operating 
instructions and brief routine 
and test descriptions. 


Microdiagnostic Error Code 
Dictionary. Defines error 
codes and ties codes to 
analysis procedures. 


O eee 


OPER ations 


PANEL orn 


CT L- [ NTERFACE 


D EV- : NTERFACE 


DAT Aconraot 


Online and Inline tests. 
Contains error messages and 
operating procedures. 


Description of 3350 
operations to tie functional 
units together. Provides high 
level description of complete 
subsystem operation, 
including some command 
descriptions allowing the CE 
to obtain an overview without 


going to the system documentation. 


Description, operation, and 
maintenance of CE and 
Operator Panels. 


Maintenance (MAPs) for 
the control interface and 
associated circuits. (Tag 
decodes, addressing, bus 
assembly circurts, etc.) 


Maintenance (MAPs) for 
device interface and 
associated circuits. {Tag 
decodes, selection, bus 
assembly circuits, etc.) 


Maintenance (MAPs) for the 
controller circuits involved 
with data transfer. Includes 
read/write control, error 
detection and correction, 
SERDES, and PLO/VFO. 


fad DA HEAD/DISK 
ASSEMBLY 


HDA REMOVALS AND 
ADJUSTMENTS 


ACC. 


R/Wiess 
READ/WRITE 


LOC ATIONS 


: NS Taccation 


Maintenance (MAPs) and 
theory for the HDA, drive 
motor power sequencing, 
air system, and HDA 
Ready sequence, 


Removals, replacements, 
and adjustments for all 
mechanical components 
in the machine. 


Maintenance (MAPs), 
adjustments, and theory for 
servo circuits and head 
positioning mechanics. 


Maintenance (MAPs) for 
drive read/write circuits. 
Includes R/W safety, R/W 
data, and address conversion 
information. 


Maintenance (MAPs) for 
the Index detection and checking, 


and rotational position sensing 
circuits. 


Maintenance (MAPs), adjust- 
ments, and theory for power 
supplies, distribution, and 
sequencing. 


Shows structural and 
component locations. 


Installation instructions. 


DOCUMENTATION DESCRIPTION (By section) 


MICFL 


DOCUMENTATION DESCRIPTION (By section) 


iS 


START 20 


Microdiagnostic routine 
descriptions and flowcharts. 


START 20 


3350 M: 


The main objective of the 3350 maintenance philosophy, 
incorporated in the Maintenance Information Manual 
(MIM), is to help the CE repair hardware failures 
quickly. To accomplish this objective, emphasis is placed 
on “how to fix” rather than “how it works”. For each 
failure, the “Show to fix’”’ approach utilizes the CE’s 


_ resources, the failure isolation techniques, and the 


individual analysis procedures. 


_RESOURCES 


Although the maintenance philosophy is designed for the 
Product Trained CE, it is recogonized that there are 
significant differences in skill levels, experience, and 
natural ability among CEs. Additional maintenance | 
procedures and sections of the MIM are provided to 
allow each individual CE to continue with the 
maintenance procedure until he has exhausted his 
recources, or until existing policies dictate that he request 
assistance. 


TECHNIQUES 


The normal card-isolation technique is to replace or swap 
the specified cards within a particular maintenance 
procedure until the failing card is located. At the CE’s 
discretion, and/or depending on the customer’s 
requirements, cards may be swapped between drives 
and/or modules to speed the isolation. In certain areas 
where it is not practical to rapidly swap or replace 
components, information is provided to allow isolation of 
the failing replaceable unit. (These areas include the 
Power and Head/Disk Assembly.) | 


Scoping procedures are provided if components are not 
available for replacement or swapping. Keep in mind 


_ that swapping or replacing is the primary card-isolation 


technique and that scoping is the secondary technique. 


PROCEDURES 


Maintenance Analysis Procedures (MAPs) are provided 
to assist the CE in making decisions (based on sense 
data, microdiagnostic results, customer data, or visual 
indications) to isolate the failure to the smallest possible 
area. MAPs are composed of analysis flowcharts, 
functional diagrams, and descriptions. Analysis 


flowcharts and functional diagrams reference other 


material in the MIM and ALDs to provide a more 
complete path to failure isolation. The descriptions are 
provided to help the CE understand the failing operation. 


3350 
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TENANCE PHILOSOPHY 


The MAPs are made up of the coro interacting 
parts: 


Start 
Flowcharts 

Entry 

Microdiagnostics 

Replace Or Order 

Isolation 

Interaction With Other MAP Parts 

Diagrams 
Routines 

Microdiagnostics 

Online Tests (OLTs) 

Special Utility Microdiagnostics 
Scoping Procedures 
Support Material And References 
Support Theory 


Start 


START 100 is always the beginning page for all 


_ Maintenance activity. This page lists symptoms from 


visual indications, sense data, console messages, or 
customer information to point to the correct analysis 
procedure. 


Flowcharts 


(For a complete coverage of the blocks used in the 


flowcharts, see LGND 4 


ENTRY | 
Entry into the flowcharts is made from START, the 


_ Microdiagnostic Error Code Dictionary, or another 


flowchart. 


MICRODIAGNOSTICS 


The MAP flowcharts show the CE when to run micro- 
diagnostics. If the tests fail, a base or reference point is 
established (even on intermittent errors). The microdiag- 
nostics are also run to verify repairs. 


MICRO 10 


Run device checkout 
microdiagnostics. Start 
with routine A1. 
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REPLACE OR ORDER 


Replace or Order blocks attempt to call out all possible 
Field Replaceable Units (FRUs) for a given symptom. 
The FRUs listed in the Replace or Order blocks are 
arranged with the most probable unit first, the next most 
propavls unit second, and so on. 


Replace or Order 


A1F2(A1E2) 


|If parts are not readily 
available, order them and 
continue below. 


The Replace or Order blocks appear early in the MAP 
flowcharts so that: 


e They may be used as a shopping list for ordering parts 
as soon as possible. 


e They may be used as a starting point for intermittent 
failures. 


ISOLATION 


The MAPs usually list several possible field replaceable 
units. The CE has the option of three methods to follow 
when replacing FRUs. 


Replace the first FRU on the list and retest to see if 
the problem is resolved. If not, reinstall the original 
FRU, replace the second FRU, and so on until the 
failing FRU is located. 


Replace half of the FRUs and determine if the failing 
FRU is among that group. If it is, continue the 
isolation to the failing FRU. If the failing FRU is not 
among the first group, reinstall the original FRUs and 
replace the remaining half. Continue the isolation for 
that group. 


Replace all the FRUs, return the machine to the 
customer and defer the isolation procedure until a 
more opportune time. The CE must use his knowledge 
of the customer situation, good fiscal management of 
his territory, and parts availability to determine the 
best method for each incident. 


3350 MAINTENANCE PHILOSOPHY 


START 50 


INTERACTION WITH OTHER MAP PARTS 


The flowchart is the focal point of the Maintenance 
Analysis Procedure. Since the other MAP components 
are all integral parts of the procedure, they are tied to the 
flowcharts in some way, either directly or by reference. 


Diagrams 


The block diagrams and timing charts support the 
flowcharts. They give more detail, such as interconnec- 
tions between cards, and show specific test points for 


each function. Where necessary, detailed descriptions 


and scoping information are provided. See LGND 10 for 
examples. 


~ Routines 


MICRODIAGNOSTICS 


Microdiagnostics are the CE’s primary tool to help him to 
duplicate a customer failure and isolate it to a particular 
functional failure. The microdiagnostic philosophy is 
provided on MICFL 1 and 2. MICRO 20 through 
MICRO 88 give run instructions and | 

routine summaries. 


ONLINE TESTS (OLTs) 


OLTs are secondary tests that allow the CE to test the 
HDA concurrently with customer programs. 
(See OLT 1.) 


SPECIAL UTILITY MICRODIAGNOSTICS 
Special utility microdiagnostics available to the CE are: 


Dynamic Servo Adjustment | 
Reformat CE Tracks Utility 

Tag Cycle Utility 

Device Status Display 

String Switch Test 

Control Interface Bringup Utility 


Detailed test descriptions are given in the MICFL 
section. Operating instructions and routine summaries 
are presented in MICRO. (See MICRO 1.) 


START 50 


3350 MAINTENANCE PHILOSOPHY 
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Scoping Procedures 


Scoping is used in conjunction with ALDs, diagrams, 
flowcharts, sense information, and theory of operation. 
Each MAP handles scoping according to the particular 
needs of that MAP. Scoping to find a failure is the 
secondary diagnostic procedure. Swapping or replacing is 
the primary diagnostic procedure. 


MIM ALD 
page page 
reference reference 


Sweep 2 ms/div 
Trigger 
Slope (+) 
A1K2(A1L2)J02 
Signal name 
A1G2(A1P2)G04 


Signal name 
volts/div 0.2 
probe x10 
A1D2(A1S2) B03 © 
Signal name 
volts/div 0.5 
probe x1 


Support Material And References 


Special references and information, EREP summaries, 
locations, and sense data are provided in the following 
~ MIM sections: 


LGND A summary of the contents 
MSG of these sections is located 
SENSE on START 20. 


Support Theory 


A high-level theory of operation is presented in the 
OPER section of the MIM to provide a basic overview of 
3350 operation. 
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‘PROBLEM ANALYSIS ee wet * | i + ene Serene ae 


~ FSI970 


MSG 10 co, = eas 
MSG 12 A 3350 string failure 


MLX MLX | is suspected. 


This table must be read from top to bottom for symptom priority. 


Symptom/Condition _ Notes _ | Analysis Procedure 


PWR 10, Entry A 


If the C2 Module is installed, 
see PWR 310, Entry A. 


START 140, Entry A 


| Located inside Power On switch 
assembly on A2 Module. 


Main power lamp is off or it does 
not stay on. 


Users of this maintenance 
package must be familiar 
with the maintenance 
philosophy of the 3350. If 
Inecessary, read the main- 
tenance philosophy on 
START 50 and then return 
here. 


#2 


Drive(s) fails to come Ready. For | 
drives dropping Ready, continue the 
analysis below in sequence. 


Ready lamp fails to turn off. 


ACC 600, Entry B 


Access mechanism out of control. 
(Noisy or erratic. Suspect that 

operation may result in mechanism 
including the visual 


Negras damage.) 
indications. 


#3 Pe Noisy drive or blower. Check with covers open. HDA 110, Entry A | 


3350 string fails to power off. PWR 22, Entry B 


_|f the C2 Module is installed, 
see PWR 322, Entry B. 


START 101, Entry A 


Gather failure information, 


Using the table, locate the 
symptom that most closely 
matches the machine 

status 


#4 


Sense data is available. lf multiple controllers are on one 
| interface of a switch unit and confus- 
ing error information is received, see 

CTL-! 240 for Multiple Controller 


Check procedure. 


Indicates that the controller cannot be | CTL-1 190, Entry A 
selected. 


Condition Code 3 is indicated for a 
3350 and the storage control is 
operational. 


Review system documentation for OS — MSG 9 
console message information. DOS — MSG 12 


Includes system “hangs” or timeouts. START 110, Entry A 
(Checkout procedure) 


Console message is available. 


Drive intermittently drops Ready 
and no sense data is available. | 


Sense data is not available. , 
| Storage Control MLM procedure 
requests a 3350 checkout. 


Degraded performance. Error rates | Requires anaials of history. Run 
are high. -EREP. 
Missing interrupts. | Usually reported by operator. DEV-| 274, Entry A 


Voltage problem is suspected. If logic problems are unresolved by Controller only, PWR 90, 

other procedures, suspect possibility Entry B. 

| of voltage (power supply) problems. Drive of A2 and B2 modules, 
| , PWR 290, Entry B. 


if the C2 Module is installed, 
see PWR 390, Entry B. 


CE Panel does not function cor- | PANEL 150, Entry A 
rectly. | | | 
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SENSE DATA ANALYSIS 


Bit O,1,0r 5 


Yes 


START 130 [Byteo, | 

Intervention bit O=1 Command Reject 

Required lbit S=1 Overrun I 
| 


These conditions usually 
indicate an operator or 

| programming error. 

, However, hardware mal- 
functions can cause ae 

[indications. 


#2 


lf hardware is suspected, 
check the storage control 
maintenance documenta- 
tion and/or the 3350 as 
outlined on START 110. If 
all failures are on one 
drive, use 3350 Checkout 
Procedure (START 110). 


#15 


START 110 
_ Checkout Procedure 
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« ¢€ 


MSG 9 
START 100 


Active bits Bit 3,4,or none 


in Sense Byte 0 


Pe Bit 2 


Not a 3350 failure. See 
Storage Control mainte- 
nance documentation. 
#4 
| 3350 


Storage Control 


MLX 


[Bteo | 


bit 3=1 Equipment Check | 


bit 4=1 Data Check | 
lbits 3 & 4 = 00 
[(Undefined) = 


#9 


Byte 7 = Yes (Format 1 or 4) 


"1x" or '4x' 


MLX Chart a2 No i 
Yes (Format 5) Byte 7 = 
q t 
ie #10 dma ete Ua aeons _ 
Locate this Fault Symptom , Fault Symptom Code not 
#8 No Code in the FSI section Lincluded with sense data. 4 
| and follow the mainte- 
R/W 300 nance procedure indicated. 
Formats not #11 Go to FSI 50 and use the 
listed above flowchart to develop the 
+ Fault Symptom Code. 
Locate the code in the FSI 
, FSI 40 section and follow the 
No Yes (Format 6) maintenance procedure 
#3 . indicated. 
Format 6 is a statistical 
| data record, resulting from #14 
an Overfiow of the Error 
Yes 


3350 C2 Module 
installed 


[Other formats are used for | #18 | Yes 
system or attachment 

detected problems. Refer 

to their maintenance £S1 970 


manual for proper entry 
into the problem analysis. 


#6 


[3350 | 


Storage Control 
MLX Chart . 


441305 | g 
| 29 Oct 76 | 


Usage Counter in the stor- 
age control, This format is 
used for both device and 
system/attachment envi- 
ronmental data. See 
SENSE 103 and SENSE 
111 for additionai informa- 
tion. System or attachment 
manual may also provide 
additional information on 
Format 6. 


FSI 50 


3350 


Storage Control 
MLX Chart 


SENSE DATA ANALYSIS 


SENSE DATA ANALYSIS 


START 101 


START 101 
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3350 CHECKOUT PROCEDURE (Without String Switch Feature) 


Common Entry 


3350 C2 Module 
installed 


Yes 


Use the isolation proce- 
dure on FSI 970 and return 
here if the problem is not 
resolved. 


A 


#1 No 


FSI 970 and Return 


Proceed to Step 6. 
#5 


| 3350 
String switch feature 
installed 


#2 No yy 
START 120 
Proceed to steps. 


Yes 
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3350 CHECKOUT PROCEDURE 


1. The drive to be tested must be varied offline from 
the system to run in Inline mode (time sharing with 
an operating system such as OS or DOS). 


2. Select the drive to be tested by setting the CE Mode 
switch to the A or B position. 


3. Check that the Power Sequence Complete LEDs 
and Ready lamps are on. If the lamps are not on 
and all switches are in their correct position, go to 
START 100 and analyze the problem. 


4. Ensure that the correct microdiagnostic disk is 
loaded into the storage control reader. See 
MICRO 8 through 12 for complete details on 
the use of the 3350 CE Panel for loading and 
running microdiagnostics. 


5. Enter routine number A1 to run the microdiagnos- 
tics listed below. These routines are linked together 
and the complete sequence runs without 
intervention. If the routine cannot be loaded 
successfully, go to PANEL 150 to analyze the 
problem. Refer to the MICFL section for detailed 
test descriptions. 


Al Control Interface and Logic tests 

A2_ Device Interface and Logic tests 

B8 HDA/Control Logic tests 

A5 _ Index/Sector tests 

AD Gap Counter tests 

AF Format Read/Write tests 

B9 Dynamic Servo test 

AE ECC tests 

BB 3330 Compatibility Mode and other special 
tests 


If errors occur, refer to the Error Code Dictionary 
(in the MICRO section of the MIM) and follow the 
instructions for the error(s) received. After 
obtaining all information from the first error, restart 
the test to see if the same Error Code occurs a 
second time. Intermittent errors do not always stop 
on the best Error Code to provide easy analysis. It 
is usually best to use the lowest-order Error Code 
obtainable (that is, the Error Code in the earliest 
test routine in the sequence). 
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3350 CHECKOUT PROCEDURE (Without String Switch Feature) START 110 


Record all information from all Error Codes and 
look for some common element that might be 
helpful. For example: if the same bit position in 
the received information is always incorrect, it 
might indicate a Bus In problem. 


To complete the Checkout procedure, the following 
microdiagnostics should be run. These are not 
linked. Enter routine and any required 
parameter(s) as defined in the description in the 
MICRO section of the MIM (start on MICRO 28). 
Run the routine to completion. 


AB Random Seek test 
B1_ Read test 
B2 Write test 


If a storage control MLM requests a 3350 checkout 
and no errors were detected, return to the storage 
control MLM. 


ADDITIONAL TESTING 


HDA Checkout Procedure From The System 


If it is desired to test an HDA, the following online tests 
are available: 


T3350-PSA Pack Scan A (OLT 20) 
T3350-PSB Pack Scan B (OLT 24) 
T3350-PSC Skip Displacement (OLT 25) 
T3350-WT Write Test (OLT 26) 


Refer to OLT 5 for running instructions. If other tests 
are desired, use FRIEND. See OLT 26 for a summary 
of FRIEND operation. 


3350 CHECKOUT PROCEDURE (Without String Switch Featurey START 110 


am, 
a 


3350 CHECKOUT PROCEDURE (With String Switch so 


3350 CHECKOUT PROCEDURE 


The Checkout procedure for a 3350 with the string 
switch feature has two primary objectives: 


1. To determine, as rapidly as possible, which of the 
following areas is at fault: 


Interface A 

Interface B 

String switch common ciccueaies 

The controller _ 

The drive(s) and/or the device interface 


Ae oP 


Other string on the same 
control interface continue 
to run customer programs. 


2 


2. To check the entire string for undefined 
failures after installation and to verify repair | #1 
actions. 


Note: If one string switch interface is “hung”: 


1. Set the Enable/Disable switch of the “hung” 
interface to the Disable position. 


2. Set the Interface Select switch on the CE Panel 
to that interface. 
3. Operate the Execute switch on the CE Panel. 
4. Set the Enable/Disable switch to the Enable 
position. 
START 100 
_ Since this MAP is attempt- 
ing to determine which | 
interface fails, do not go to |. 
the Error Code Dictionary 
_ when an error occurs. 
Instead, write down the 
-. Error Code for comparison 
with Error Codes on Inter- — 
| face B. 
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— — -|microdiagnostics on 


START 110 


| Record the page number of 
|the MAP just exited for 


Common Entry 


possible return later. 


#3 


Each drive of the string 


— must be varied offline from 


the system(s). 
#4 
Select a drive and set the 


CE Mode switch to the On 
position. 


#5 


Set the Start/Stop switch 
to the Start position. 


#6 


AC/DC 
and Ready lamps 
come on 


No 


#7 Yes 


Ensure that the correct 
microdiagnostic disk is 
loaded into storage control 
reader on Interface A. 


#8 


At Operator Panel: 
Set both Enable/Disabie 
switches to the Disable 

position. 


At CE Panel: 

Set the Interface Select 
switch to the Interface A 
position. 


#10 


At Operator Panel: 
Set the Interface A | 

Enable/ Disable switch to 
the Enable position. 


#11 


Run device checkout 


[Interface A. Start with 
routine A1. See MICRO 10 
for detailed instructions. 


#12. 


Z 
{ 
X 


No 


Microdiagnostics 
load 


#13 Yes 
No 
Test fails 
Yes 
#14 


Record the Error Code 
number for first error 
received. 


#15 


Ensure that the correct 
microdiagnostic disk is 
loaded into storage control 
reader on Interface B. 


At Operator Panel: 

Set both Enable/ Disable 
switches to the Disable 
position. 


#16 


At CE Panel: 

Set the Interface Select 
switch to the Interface B 
position. — 


#17 


At Operator Panel: 
Set the InterfaceB _ 

Enable/ Disable switch to 
the Enable position. 


#18 


Run device checkout 
microdiagnostics on 
interface B. Start with 
routine A1. See MICRO 10 
| for detailed instructions. 


#19 


3350 CHECKOUT PROCEDURE 


(With String Switch Feature) 


Microdiagnostics 
load 


No 


#20 
At the Operator Panel: 


|Set both Enable/ Disable 


switches to the Enable 


position. 
#21 


PANEL 150 


3350 CHECKOUT PROCEDURE 
(With String Switch Feature) 


‘START 120 


Yes 


START 122 


START 120. 
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3350 CHECKOUT PROCEDURE (With String Switch Feature) 


START 120 


Test fails 


Yes Previously No 
#1 . recorded Error Code 
Record the Error Code on Interface A 
number for first error 
received. pe [ Yes 


#2 


Error Code A1xx 
Error Code A1xx or A2xx 


or A2xx 


Yes 


Yes #6 


#3 


Previously ~ 
recorded Error Code 
on Interface A 


A1xx 


5 
. or A2xx 


io 


CTL-! 850 CTL-!I 850 


"No failures detected in the | 
[string switch feature logic. | 


Any other previously 


¥8 recorded errors 


JError Analysis 


| Exit to the MICRO section 
and follow instructions 


Replace Cards 


Trouble 
corrected 


Disable, then enabie both 


interfaces. #18 : Yes 


#12 


Microdiagnostics 


{Run string switch micro- #19 
diagnostic routine B6. See 


Maintenance procedure 
complete. 


| MICRO 70 and 72 for. 
detailed operating 
instructions. 


#13 START 500 


Yes 
Test fails 


Run Unconditional 
Release microdiagnostic 
routine BC. See 

MICRO 82 for detailed 
operating instructions. 


| under the first failing No 
pores: ~Entered START 120, 
#9 | Entry Aor B | #14 
#10 Exit to the MICRO section 
_ and follow instructions 
Return to the MAP page under the first failing 
number recorded on | Error Code. 
START 120, Entry B. ! #15 
#11 | 
Common Exit MICRO 
on | 2358100 441300 | 441301 | 441305 | 
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No 


Single Drive Checkout Procedure 


1. The drive to be tested must be varied offline from the 
system to run in Inline mode (time sharing with an 
operating system such as OS or DOS). 


2. At the drive to be tested, set the Power switch to the 
On position and set the Interface Select switch to the 
interface being used. 


3. Set the Start/Stop switch to the Start position. 
Check that the AC/DC and Ready lamps are on. If the 
lamps are not on and all switches are in their correct 
position, go to START 100 and analyze the problem. 


4. Load the correct 3350 microdiagnostic disk into the 
storage control reader of the interface being used. See 
MICRO 8 through 12 for complete details on the use 
of the 3350 CE Panel for loading and running 
microdiagnostics. 


5. Continue with Step 5 on START 110 under 3350 . 
Without String Switch Feature. 


Note: 7he string switch feature can be disabled by 
following the instructions on CTL-! 855. The 3350 
can then be checked by following the procedure on 
START 170. 


3350 CHECKOUT PROCEDURE 
(With String Switch Feature) 


3350 CHECKOUT PROCEDURE 
_ (With String Switch Feature) 


START 122 


START 122 


INTERVENTION REQUIRED 


Intervention Required message is used to indicate to the 
operator that his intervention is required to make the 
machine ready for use. It is possible for certain hardware 
malfunctions to give this indication. This MAP is 
designed as a guide to the proper area of the MIM when 
these malfunctions occur. 


START 140 


The following pins can be 
scoped to determine if the 
CE Mode latch failed to 
reset: 


A1K2 BOS —CE Mode A. 
A1L2 BOS —CE Mode B 


#20 
Lice Fault Symptom 
Code 1915 
3350 C2 Module Yes #21 : 
installed bos id 
don’t know 


Use the isolation proce- 
dure on FS! 970 and return 


nen [No lhere if the problem is not 
| resolved. 
#22 
3350 a A 
String switch feature 


installed 


information 
available in Sense 


FSI 970 and Return = 
#25 Yes as 
[Continue with analysis | 
. a DEV-1 410 |procedure. | 
23 oo 


# 


No 


| Perform 3350 Checkout 
Procedure. ee 


CTL-I 807 


#7 


START 110 


2358100 
. Part No. .” 


3350 


AJO122 
Seq. 2 of 2 
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MSG 12 
START 101 


[AJ 


Intervention Required as 
determined from a Con- 
sole Message or Sense 

Byte 0, bit 1=1. 


#3 


Drive 
Ready lamp 
on 


No 


Correct interface 
enabled if string 
switch feature is 
installed. 


_ . CE Mode switch off. 


If a drive has been in 
CE Mode, a Rezero 
operation is required 
to bring that drive 
online. Operate the 
Attention switch. 


#4 


No 


Trouble 
corrected 


Yes 


Maintenance procedure 


Yes 


complete. 
. 
START 500 
co oN EN 
Seg / i” My . 


START 130. 


INTERVENTION REQUIRED 


Yes - Any bits active 


in Sense Byte 20 


Form Fault Symptom Code 
91xx. xx = Sense Byte 20, #11 No 
bits 0 to 7. Locate this l- 
code in the FSI section and | | 
follow the maintenance 
procedure indicated. 


Sense Byte 17 No 


= '00' or '01' 


y : #12 Yes 


FSI 100 


#8 


Form Fault Symptom Code 
92xx. xx = Sense Byte 17, 
~ Ibits 0 to 6 (do not include 
bit 7). Locate this code in 
the FSI section and follow 
the maintenance procedure 
indicated. 


#18 


#13 No e 


FSI 100 


Any bits active 
in Sense Byte 21, 
bits6 & 7 


Yes 


‘Form Fault Symptom Code 
100x. x = Sense Byte 21, 
bits 6 & 7. Locate this 
code in the FSI section and 
follow the maintenance 


procedure indicated. Sense Byte 7 No 
#9 a Ax? 
‘Perform 3350 Checkout 
#14 Yes Procedure. 
FSI 100 | | | #19 
No Sense Bytes V 
- 22 and 23 = START 110 
‘00' '00! | : 
Locate this Fault Symptom 
Code in the FSI section Yes 
5 #15 
and foilow the mainte- eS 
nance procedure indicated. ; Fault Symptom Code not 
7" : [included with sense data. __| 
10 
' & a 
Go to FSI 50 and use the 
FSI 100 flowchart to develop a 
Fault Symptom Code. | 
Locate this code in the FSI 
section and follow the 
maintenance procedure 
indicated. 
#17 | 
FSI 50 
_ INTERVENTION REQUIRED START 130 


DRIVE READY FAILURE 


DISK STORAGE SUBSYSTEM DESCRIPTION 


3350 STRINGS 


String 0 


pon 


STORAGE 
CONTROL 


EVA 


String 2 


String 3 


The disk subsystem power-on sequence is initiated from 
the controlling System/370 to first start the storage 
control. The System/370 may wait for a Power 
Complete from the storage control or may advance to the 
next subsystem without a response from the storage 
control. 


Storage Control Power On initiates a power-on sequence 
in the A2 Module of String 0. After String 0 power 
sequence is complete, a signal from String 0 releases the 

- storage control to then start String 1. Therefore, if one 
string does not start, the following string is prevented 
from powering on. | 


The following is a brief description of the string 
power-on sequence: | re 


1. The storage control activates relays to light the Power 
On indicator on the Operator Panel. 


in 


2. The String Power Sequence Complete LED on the 
Sequence Panel Board A comes on. 


3. String Power Sequence Complete in the storage 
control advances Start Power On in the next string. 


4. The A2 Module drives come Ready, followed by the 
next B2 Module with the Start/Stop switches in the 
Start position. 
For a complete description of the power-on sequence, 
see PWR 6 (ifa C2 Module is installed, see PWR 306). 
PWR 101 
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Sequence Board B fe 


LED on in A2 
Module 


Yes 


Any drive in Yes #5 {Yes 
string Ready 
HDA 100 


Power Check > 
LED onin 
failing module 


#6 Yes 


Failing 
A2 module 
(controller) 


Yes 


3350 C2 Module 
installed 


#7 


PWR 401 


441310 
27 Jun 80 


¢ ¢ 


( ¢ 


DRIVE READY FAILURE 


START 100 
START 130 


Drive(s) fail to 
come Ready. 


#12 — 


#15 


Only one drive 
(spindle) fails 
to come Read 


No 


Check all drives in all 3350 
strings connected to this 


#13 Drive DC 
storage control for Ready Power switch 
lamps on. 

On 


poe No Drive is 
3350 C2 Module No still in failing 
installed condition 
o | G #19 Yes 
#24 Yes HDA 100 
¥ PWR 116 
HDA 110 
PWR 416 
No 
A 
HDA 100 
No 
3350 C2 Module Yes 
installed : B2 Module Yes 
failing . 
#22 1INo Ais 
PWR 116 PWR 416 PWR 415 


DRIVE READY FAILURE 


Start/Stop switches must 
be set to the Start position 
for drives to come Ready. 


set to Both Drives 


No 


#20 


Yes 


Set Drive DC Power switch 
to Both Drives On. 


START 140 


PWR 290 


[Reset tripped CP. 


#21 


#16 Yes 
No All 
drives fail to ves LOC 4 
come Ready Check CP557 (Drive A) and 
CP568 (Drive B). 
Only one 
a module fails #9 . No , Multiple string #17 
(both drives) subsystem 
All failing drives . - pequente Board” ete Yes tripped 
the same string tring Power i PWR 9 
Sequence Complete - #18 {No 


ACC 600 


MAINTENANCE PROCEDURE COMPLETE 


Maintenance Procedure 
Complete, 


Restore subsystem to 

operational condition: 

Verify the following: 

1. All cards are installed | 
and properly seated. 

2. Card guides are — 
installed. 

3. All cables are installed 
and seated. 

4. Cable strain reliefs are 

5 


secure. 
Diagnostic jumpers 
are removed. 


Visually check machine for 
loose parts, loose connec- 
tors, tools, etc. Pay partic- 
ular attention to baseplate 
and area around voice coil 
motor. 


Check Prefilter. Use the 
procedure on HDA 745. 
Replace if necessary. 


#12 


inspect the remaining 
filters. Clean or replace as 
required. 


44 


Verify operation using 
| 3350 Checkout Procedure 
on START 110. 


#5 


Verify that Power Mode 
switch on the 3350 CE 
Panel is in the Remote 
position. 


#6 


Ajoi4o | 2358101 441310 
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Verify that all drive CE 
Mode switches are off. 
(See Note.) 


#7 


Remove CE tools from the 
drive. : 


#8 


Type 
of Storage 
Control 


3830-2 
| ISC 
Remove microdiagnostic 
disk and insert functional 
disk. Set Data Entry 
switches on the CE Panel 
to '30' and operate the 
Execute switch. This 
performs a Diagnostic 
System Reset and reloads 
the Fault Symptom Code 
Generator into the overlay 
area. Upon completion, 
the Program Control dis- 
play contains 'CF' and 
the Data display contains 
"30°. 


#9 


Advise customer that 
service action is complete. 


Be sure that customer 
programs operate 
correctly. 


#10 


Terminate call. 


#11 


441300 441301 441305 | 441309 
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Set the Data Entry 
switches on the CE — 
panel to ‘30’ and 
operate the Execute: 
switch. This pre- 

forms a Diagnostic 
Reset to the Storage 
Control. Upon 
completion the Program 
Control display contains 
‘CF’ and the Data 
display contain ’30’, 


Note: When a 3350 drive is switched to CE Mode, 
latch is set in the drive to allow selection with the 
CE address and to prevent interrupts to the system. 
Turning the CE Mode switch off prevents CE 
addressing but does not reset the latch. (With the 
latch set, the customer cannot address the drive.) A 
Rezero operation must take place to reset the latch. 
A Rezero operation can be initiated by: 


@ Operating the Attention switch on the 
Operator Panel. i 


e Performing an HDA load cycle, — 


Either of these operations generates an interrupt to 
the system, so they are usually performed by the 
customer when he is placing the device back online 
following maintenance activity. 


Either of these operations also resets the cylinder 
address to zero to correspond to the access position. 


eo oe eon oy Pan a Me as 
i 7 ae oh af = ; eo “ if a fo i f 
if f ‘ 4 ! mi A 
: ! ; j nN : : \ ve 


MAINTENANCE PROCEDURE COMPLETE START 500 


MAINTENANCE PROCEDURE COMPLETE START 500 


ar 
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FAULT SYMPTOM INDEX USAGE 


INTRODUCTION 


This page defines the proper use of the Fault Symptom Index 
(FSI) format and briefly describes how the Fault Symptom 
Code (FSC) is generated. 


The Fault Symptom Codes are listed in sequence within the 
FSI section. The two high-order numbers of the Fault 
Symptom Code are the two high-order numbers of the FSI 
pages. For example, FSC 4944 would be found on an FSI 
page between 490 and 499. 


FSC DETECTION 


There are two ways an FSC is received: 
\ 
e@ System detection. 


e Microdiagnostic background detection. 


System Detection 


These errors are detected by the system and are posted on the 
system log (EREP) as an FSC. 


Microdiagnostic Background Detection 


When running microdiagnostics, it is possible for a hardware 
failure to occur in an area that has not been previously tested 
nor is it the main hardware area being tested. This is called a 
background error and the analysis of the Error Code received 
gives instructions to run microdiagnostic routine B3. Routine 


B3 analyzes the status bytes and FSI 60 shows how to develop 


the FSC. 7 


FSI USAGE 


The procedure for using the FSI section is to locate the FSC 
and follow the instructions in each column from left to right. 


The flowchart on this page shows the procedure to follow in 
analyzing both types of FSC. 


POSSIBLE CAUSES 


The cards listed in the Possible Causes column are in the order 


of their probability of causing that FSC. The dashed line in 
the list separates the high probability ‘cards from the low. 


AL0001 2358181 
azo0 Seq. 7 of 2. 
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Sense information Microdiagnostics 
available. fail. 
Locate the Fault Symptom 
Code in the FS! section. Locate the fatling Error 


Code in the MICRO 


section. 


Microdiagnostics 


Follow the instructions in 
the Microdiagnostic 


column. 


Routine B3 No 


required 


Microdiagnostics 
fail 


No Exit to FS! 950 and locate 
the FSC/microdiagnostic 
Error Code combination. 


Follow the instructions 
under the failing Error 


Code and exit to the 
maintenance analysis 
procedures. 


Follow the instructions 
under Additional Action 


and exit to the indicated 


MAP. Routine B3 generates a 


Replace Cards . Fault Symptom Code 
from status information. 


See FSI 60. 


the FSC/microdiagnostic | eS 
Error Code combination. 


Replace the cards listed for 


MAPs 


MAPs © 


No 


Trouble 
corrected 


Yes 


Maintenance procedure 
complete. 


START 500 
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AULT SYMPTOM INDEX USAGE | FSI 40 | 


FAULT SYMPTOM INDEX UsaGE FST 40 


C €¢ € € € € 


FAULT SYMPTOM CODE GENERATION 


FSI 50 


FAULT SYMPTOM CODE GENERATION 


This chart illustrates how the storage control 
microprogram develops a Fault Symptom Code from 
sense information. The 4-character hexidecimal code is 
presented in Sense Bytes 22 and 23. The chart can be 
used to manually develop a symptom code if the 


Format 4 Fault Symptom Code 


Sense Byte 22 


Sense Byte 23 


MLX 1 
START 101 


| 


Controller Checks 


Yes Interface Checks 


Format 1 Fault Symptom Code 


Sense Byte 22 Sense Byte 23 


generator microprogram code is not available in the ee ee | Sense Byte 20 g Byte 20 Byte 20 
storage control. | any bits = 1 bits 0-3 | bits 4—7 
ee oe Fault Symptom Code Generator: (3830-2 Sense Byte 8 Controller Checks 9 Byte 17 | Byte 17 
an only) bitO = 1 bits 0-3 | bits 4—6 
1. Insert the.functional disk. | 
2. Set the Data Entry switches on the 3350 CE Panel ne Sense Byte 18 soca aldes Balled sacl at Sc 9 Byte 18 | Byte 18 
to ‘30’. any bits = 1 bits 0-3 | bits 4—7 
3. Operate the Execute switch. No Sense Byte 8 Yes 
This performs a Diagnostic System Reset and reloads the #3 Bite 
Symptom Code Generator into the overlay area. Yes Sense Byte 19 No Device Interface Check 1 0 Byte 21 
Upon completion, the Program Control Display contains bitO = 1 bits 6-7 
‘CF’ and the Data Display contains ‘30’. sa 7 
Sense Byte 10 Yes HDA Checks Sense Byte 10 No HDA Sequence Check 1 Byte 10 0 
bit5 = 1 bit O= 1 bits 1-3 
#4 #12 
" Yes HDA Size/Mode Switch Parity Error 1 F FE 
o 
Yes Drive Check 
oe pul 8 © No Sense Byte 16 Yes Access Timeout Check 1 Byte 16 | Byte 16 
#5 #16 Eee bit3 | bits 4-7 
No No Sense Byte 16 Yes Overshoot Check Byte 16 | Byte 16 
#14 ees bit3 | bits 4-7 
No Sense Byte 16 Yes Servo Off Track Check 1 Byte 16 | Byte 16 
xi bit2 = 1 bit 3 bits 4—7 
Sense Byte 9 Yes | Sector Compare Check ‘ 1 
bit 1=1 
#9 
[No False Drive Check 1 1 0 
R/W Check Yes Sense Byte 8 No Evie? Message 1 Byte7 | Byte7 
| e bit3 = 1 | bits O-3 | bits 4—7 
- any bits = 1 | bits 0-3 | bits 4—7 
- Sense Byte 19 No R/W Safety Check 1 F Byte 19 
bits4 & 5=00 bits 4—5 
#1 : 
Yes False R/W Check , 0 0 
| ALO0SO | 2358280 | | 441300 | 441306 | 441309 | 441310 
3350 — Seq.1of2 | Part No. 31 Mar 76 | 1Apr77 | 15 Jul 79 | 27 Jun 80 
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B3 MICRODIAGNOSTIC SYMPTOM CODE GENERATION (Pass 1) | a | B3 MICRODIAGNOSTIC SYMPTOM CODE GENERATION (Pass 1) FSI 60. 


: | Fault Symptom Code 
| | | — | Interface Checks , 
No Meéssage Byte 11 Yes : (Controller Error 1) |g Message Byte 11 


any bit(s) = 1 


#14 
- -| ae ee ea aa Controller Checks 
No Message Byte 10 Yes #19 


(Controller Error 2) 


_ bits 0-3 bits 4-7 


Any one of bits | 9 tenes ee - 
h h a4 its ee teed Dl DE Dl | 
| #11 ee 7 Pe -| Same as Sense Byte 17 ~ | | 
Device Checks es Message Byete No #15 Device Interface Checks 1 0 Message 


bits6 & 7 = 00 Byte 12 


bits 6,7 


No 


Message Byte 6 HDA eae Check 


bitS = 1 


#5 | 
~{Same as Sense Byte 10 Message Byte 6 Mode Parity Check 1 
#8 bitO = 1 - 
#16 os Same as Sense Byte 10 
No #20 HDA Sequence Check 1 Message 
Byte 6 
bits 1-3 
Message Byte 4 Yes Drive Check aaa 
bit 2 = 1 
#: | 
No © " eae gs piles No Message Byte 9 Yes Access Timeout Check Message Byte 9 
(Controller Check) is not | 421 bitO= 1 - [Same as S ense Byte 16 bit 3 bits 4-7 
valid when Routine B3 is #18 
used to get status. 
ag t No Message Byte 9 Yes Overshoot Check 1 Message Byte 9 
es bit 1 = 1 | bit 3 bits 4—7 
# a | Same as Sense Byte 16 , 
No Message Byte 9 Yes #22 salhle Off Track Check 1 Message Byte 9 
bit2 =1 , bit 3 bits 4—7 
a Same as Sense Byte 16 
. #23 
Message Bytes Yes Sector Compare Check 1 
bit? = 1 
#10 aaa | Same as Sense Byte 9 
No #13 False Drive Check ‘ 
No Message Byte 8 Yes . R/W Check (Safety) | | 1 Message Byte 8 
a any bit(s) = 1 bits 0-3 bits 4—7 
No Message Byte 15 Yes | | | | Head Short/Pad Gate Check Message 
= bits 4or5 = 1 bit4 & 5 
Message Byte 4 vee Ss | : | ey 
bit3 = 1 
#1 
“ae | _ : | , | | No Error Condition Showing in Status | 
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DATA 
DISPLAY 


Physical 
Drive 
Identification 


Sense 
HAR 


Sense 
Difference 
Counter 


Drive 
Status 


Checks/Status 
(Sense Status 1) 


HDA Sequence 
Control 
(Sense Status 2) 


Loaded Switch 
| Status 
(Sense Status 3) 


R/W Safety 
(Sense R/W) 
Access Status 

| (Sense Status 4) 
Controller 
Checks (Con- 
troller Error 2) 

| Control Interface 

Checks (Con- 
troller Error 1) 


Device 
Interface 
Checks 


Target Address 
Register 


Sense Cylinder 
Address Register 
(Switch Feature) 


Status 
(Sense Status 0) 


Routine 
Number 


2358281 
Part No. 
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Fixed Heads 
(32 to 59) 


128 


Pad In 
Progress 


HDA** 


Mode Parity 


Drive Start * 
Latch 


i Multiple ** 


Head Select 
Check 


Access ** 
Timeout 
Check 


Fixed Heads 
(0 to 31) 


64 


Device ** 
Interface 
Check 


Sector ** 
Compare. 
Check 


HDA* 
Latch 4 


Guardband 
Pattern 


Capable/ ** 
Enable 
Check 


Overshoot ** 
Check 


01 = Missing Servo Input* * 
10 = Phase Error during Write ** 
11 = Missing data input ** 


Drive ** 
Check 


Motor at ** 
‘Speed Latched 


HDA* 
Latch 2 


Target 
Velocity 


Write ** 
Overrun 


Servo Off ** 
Track Check 


SERDES ** 
Check 


Control Interface” Control Interface** Device ** 


Tag Bus Parity 
Check 


Rotational 
Position 
Sensing 


256 


Direction 
Bit1=IN 


Bus Out Parity 
_ Check 


64 


128 


Difference 
512 


Selection 
Check 
32 


64 


Difference 
256 


Read/Write** 


Check 


Air Switch ** 


Latched 


HDA 
Latch 1 


Track * 
Crossing 


Index ** 
Check 


Rezero 
Mode Latch 


Gap *% 


Counter 
Check 


Device Bus 


In Parity 


Check ** 


16 


32 


Cylinder 


Address 512 


- 


Online * 


HDA Timer 
Check Latch 


R/W ee 
Interlock 
Check 


Servo * 
Latch 


Write ** 
Data 
Check 


Control Interface 
Bus In Parity 


Check ** 


16 


_ Head Short si 


Check 


F G 
HAR HAR 
2 1 
4 2 
Attention Busy 


Fixed Head 
HDA Installed 


HDA Sequence 
Check Latch 


Air™ 
Switch 
Control ‘** Write ** 
Check Transition Check 
ria : Control * 
Latch Latch 
Monitor ** ECC ** 
Check Check 
| Write ** 3330 Mode ** 
Fail Index Check 
Device Bus ** 
Out Parity 
Check 
4 2 
8 4 


Pad Gate ** 


Check 


1 


Seek Complete, 


Search Sector or 


Pad Complete 


Motor at * 
Speed 


Write Current ** 


on Read Check 


Wait 
Latch 
ECC* 
Zeros 
Detected 


Reorient ** 


Counter Check 


Device Tag ** 
Bus Parity 
Check 


1 
(Always On) 


B3 MESSAGE DISPLAY — PASS 2 


FSI 65 


DETAILED 
DESCRIPTION 


Sense Byte 4 
SENSE 106 


Sense Byte 8 
SENSE 106 


Sense Byte 9 
SENSE 107 


Sense Byte 10 
SENSE 107 


Sense Byte 11 * Indicators that are 


SENSE 107. normally on with no 
error condition, 
Ready lamp on, and 
SENSE 107" : HDA sequence at 
State 6. 


Sense Byte 16 
SENSE 108 


** Error or check 
condition. 


Sense Byte 17 
SENSE 108 


Sense Byte 20 


| SENSE 109 


Sense Byte 21 
SENSE 109 


Sense Byte 19 
SENSE 108 
(Bits 4—7 Only) 


MICRO 36 


FSI 65 


B3 MESSAGE DISPLAY — PASS 2 


FAULT SYMPTOM CODES — 10XX 


~ ERROR DESCRIPTION 


False Device Interface Check 


Device Interface Check — Tag Bus Parity error 


Device Interface Check — Bus Out Parity error 


1003 Device Interface Check — Tag Bus and Bus Out 


Parity error 


I I ce caer ct TALE LLNS Litt ATTEN TATTLE TCTs TO hat ATCA TIN cn P18 WABOt +, he RDA EROS 
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MICRODIAGNOSTICS 


If the 3350 C2 Module is installed, exit to FS1970. = | _1. 


Run Link Series starting with routine A1. See MICRO 10 
for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to PANEL 2. 


150, Entry A. 
Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. See 
MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action column. 


. Exit to MAP Entry. 


. Replace cards listed in Possible Causes column in 


. Check the cable connector seating for the following 


. Exit to MAP Entry. 


FAULT SYMPTOM CopEs - 10xx FSI 100. 


POSSIBLE CAUSES | | 
(Listed in order of probability) | | 
A1 Board (Drive) A2 Board (Controller) | Section =| Entry | 


DEV-1 116 


ADDITIONAL ACTION 


Replace cards listed in the Possible Causes column in 
the order shown. | | 

For single drive failures, replace cards on A1 Board first. 
For multiple drive failures, replace cards on A2 Board 

in the controller first. 


Check the cable connector seating for cable group 1. 
See FSI 940 for cable group locations and DEV-I 100 
for cable diagram. 


A1K2 (A1L2)* 


A1K2 (A1L2)* DEV-1 140 


DEV-! 400° 


DEV-1 112 | 


A1K2 (A1L2)* 


the order shown. | | 

For single drive failures, replace cards on A1 Board first. 
For multiple drive failures, replace cards on A2 Board 

in the controller first. 


A1K2 (A1L2)* 


cable groups: 


Group 0 — Device Bus In 
Group -1 — Device Bus Out 


See FSI 940 for cable group locations and DEV-! 100 
for cable diagram. 


“When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. | 
See INST 6. , 


FAULT SYMPTOM CopEs - 10xx FSI 100 
a wos on os, . a are, 7 _ ee oe ome 
ye . ey ee ; ee ee ee re 
oi a an es Loe = oe a oe Se ‘wat oe a , = ae 


FAULT SYMPTOM CODES — 11XX 


ERROR DESCRIPTION MICRODIAGNOSTICS 


HDA Mode Parity Chéck 


This indicates that either multiple or no format mode 
was detected. 


Was this FSC generated by running routine B3? 
YES 


Run microdiagnostic routine BA. See MICRO 76 for 
instructions. 


Exit to the MICRO section and follow the instructions 
under the first failing Error Code. 


NO 


Run Link Series starting with routine A1. See MICRO 10 
for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


HDA Sequence Check : . : ; 
Microdiagnostics fail? 

This indicates either an initial status problem was 

detected during the sequence from State 0 to State 6 YES 

(Ready), or a run status problem was detected while 

in State 6. 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions, 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action column. 


ALO110 2358282 
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ADDITIONAL ACTION 


1. Remove dc power from the failing unit. Connect an 
ohmmeter between DO8 and the following pins to 
verify that only one is grounded: 


A1F2 (A102) S08 
A1F2 (A102) G08 
A1F2 (A102) M08 
2. Replace cards listed in Possible Causes column in the 
order shown. 


. Exit to MAP Entry. 


1. Swap or replace the following relays: 


K652 (K662) 
K632 
K631 
K633 
K651 (K661) 


2. Replace cards listed in the Possible Causes column in 
the order shown. 


3. Exit to MAP Entry. 


FSI 110 


FAULT SYMPTOM CODES — 11XX 


POSSIBLE CAUSES 
(Listed in order of probability) 


A1 Board (Drive) A2 Board (Controller) | Section =| Entry 


. ail 


A1F2 (A102) 
A1D4 (A1S4)** 


A1K2 (A1L2)* 
A1E2 (A1R2) 
A1D2 (A1S2)** 
A1C4 (A1T4)** 
A1H2 (A1N2) 


A1C2 (A1T2)** 
A1F2 (A102) 
A1D4 (A1S4)** 
A1K2 (A1L2)* 
A1E2 (A1R2) 
A1D2 (A1S2)** 
A1C4 (A1T4)** 
A1H2 (A1N2) 


HDA 110 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 

**wWhen replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2), A1D4 (A1S4), or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry 8 for the 
procedure. 


FSI 110 


FAULT SYMPTOM CODES — 11XX 


335 0 ALO110 2358282 441300 441303 441306 
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4 © Copyright IBM Cuiporation 1976, 1977 a | | FAULT SYMPTOM CODES — 12XX FSI 1 20 


FAULT SYMPTOM CODES — 12XX_ _ | | | | FAULT SYMPTOM aide: xx FSI 120 


ERROR DESCRIPTION MICRODIAGNOSTICS ADDITIONAL ACTION 


POSSIBLE CAUSES © = sap 
(Listed in order of probability) To mais : 


A1 Board (Drive) | A2 Board (Controller) | Section | E 


1. Check the cable connector seating for the following A1E2 (A1R2) ACC 700 
cable groups: A1D2 (A1S2)** | 
Group 3—Servo Power Amp esi a eee 
Group 5 — HDA Servo *% 
A1D4 (A1S4) 
Group 6 — HDA Head Select | A1C2 (A1T2)** 
See FSI 940 for cable group locations. A1C4 (A1T4)** 
2. Check the —36 volt CP at: | = ee 
CP557_ ~ODrive A 
CP568_ Drive B : 
(For details, see LOC 4.) A1E2 (A1R2) ACC 700 
3. Verify that the bobbin pushrodisremoved fromthe | © 
voice coil motor (VCM). A1C2 (A1T2)** 
| (For details, see INST 3.) A1C4 (A1T4)** 
4. Check that the VCM terminals A and B are tight. - = ree : 
(For details, see LOC 6.) 
: | A1H2 (A1N2) | 
5. Check that the belt-in-place spring is installed. 
(For details, see HDA 760.) : 


A1D2 (A1S2)** 
A1C4 (A1T4)** 
A1E2 (A1R2) 
A1D4 (A1S4)** 
A1C2 (A1T2)** 
Pwr Amp P532 (P542)*"* 
A1G2 (A1P2) 
A1F2 (A102) 


Was this FSC generated by running routine B3? 


Access timeout error during Recalibrate, State 0 — 
Move Out 


YES 


Exit to ACC 301, Entry B. 


NO 


Run Link Series starting with routine A1. See MICRO 10 | 
for detailed instructions. 


Access timeout error during Recalibrate, State 1 — 
Reset : Note: /f the microdiagnostics fail to load, exit to 


PANEL 150, Entry A. 


Microdiagnostics fail? 


YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


Access timeout error during Rezero, State 6 — 


Rezero Linear Mode 6. Verify that the Servo Gain adjustment is correct. 


(For details, see ACC 800, Entry A.) 


7. Replace cards listed in the Possible Causes column in 
the order shown or exit to the MAP Entry for further 
isolation. 


2. Exit to FSI 950. 


NO 


Loop the following microdiagnostic routines individually 
to check for intermittent failures: 


Routine B8 — Enter B8, 06, 00. 
Routine B9 — Enter B9, 06, 00. 
Routine AB — Enter AB, 06, 00. 


Access timeout error purine Seek, tate 8 - _ 


A1E2 (A1R2) 
‘Decelerate | 


Microdiagnostics fail? | 7 | peg nee ae te eee: 
A1C2 (A1T2)** 


ACC 700 


YE 
: A1C4 (A1T4)** 
% 
1. Display and record the Error Message Bytes. A1D2 (A182) 
See MICRO 12 for detailed instructions. . A1D4 (A1S4)** 


A1G2 (A1P2) 


2. Exit to FS! 950. 


Access timeout error during Seek, State A — NO 
Accelerate 


A1C2 (A1T2)** 
A1C4 (A1T4)** 
A1D2 (A1S2)** 
A1D4 (A1S4)** 
A1G2 (A1P2) | 

Pwr Amp P532 (P542)** 
*When oti A1K2, A1L2, A2G2, A2D2, 

or A2E. ao the addressing jumpers. . 

0 gee INST 

**When lice A1C2 (A1T2), A1C4 (A1TA4), 

A1D2 (A1S2), A1D4 (A1S4), or Pwr Amp 

P532 (P542), the servo velocity gain must be 

adjusted. See ACC 800, tia B for the 

procedure. 


Follow the instructions in the Additional Action column. 


eed 


a 
. 


FAULT SYMPTOM CODES — 12XX 


ERROR DESCRIPTION 


Access timeout error during Seek, State C — Seek 
Linear Mode 


Invalid timeout error posted during Seek, State E — 
On Track 


Access timeout error during Rezero, State 10 — 
Move Out 


1212 Access timeout error during Rezero, State 12 — 
Turn Around 


441306 


1 Apr 77 


3350 _ALO122 2358283 44 1300 441 303 
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MICRODIAGNOSTICS 


Was this FSC generated by running routine B3? 


YES 


Exit to ACC 301, Entry B. 


NO 


Run Link Series starting with routine A1. See MICRO 10 
for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Loop the following microdiagnostic routines individually 
to check for intermittent failures: 


Routine B8 — Enter B8, 06, 00. 
Routine B9 — Enter B9, 06, 00. 


. Routine AB — Enter AB, 06, OO. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action column. 


ADDITIONAL ACTION 


. Check the cable connector seating for the following 
cable groups: 


Group 3 — Servo Power Amp 
Group 5 — HDA Servo 
Group 6 — HDA Head Select 


See FSI 940 for cable group locations. 


. Check the —36 volt CP at: 


CP557 Drive A 
CP568 Drive B 
(For details, see LOC 4.) 


. Verify that the bobbin pushrod is removed from the 


voice coil motor (VCM). 
(For details, see INST 3.) 


. Check that the VCM terminals A and B are tight. 


(For details, see LOC 6.) 


. Check that the belt-in-place spring is installed. — 


(For details, see HDA 760.) 


. Verify that the Servo Gain adjustment is correct. 


(For details, see ACC 800, Entry A.) 


. Replace cards listed in the Possible Causes column 


in the order shown or exit to the MAP Entry for 
further isolation. 


Ee Far A 2 ET OS AES OTN EE TES OTR 


FSI 122 


FAULT SYMPTOM CODES - 12XX 


POSSIBLE CAUSES > 
(Listed in order of probability) 


A1 Board (Drive) A2 Board (Controller) 
A1G2 (A1P2) 


ACC 700 
Pwr Amp P532 (P542)** 
| ACC 700 
A1C2 (A1T2)** : 
A1D2 (A1S2)** 


A1D4 (A1S4)** A2D2* ACC 700 
A1D2 (A1S2)** 

A1E2 (A1R2) | 

A1C2 (A1T2)** . 

Pwr Amp P532 (P542)** 

A1C4 (A1T4)** 


ACC 700 


A1D4 (A1S4)** 


A1C2 (A1T2)** 
A1D2 (A1S2)** 
Pwr Amp P532 (P542)** 
A1G2 (A1P2) 
A1F2 (A102) 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 
**When replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2), A1D4 (A1S4), or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for the 
procedure. | 


FSI 122 


FAULT SYMPTOM CODES — 12XX 


FAULT SYMPTOM CODES — 12XX_ 


ERROR DESCRIPTION 


MICRODIAGNOSTICS 


Access timeout error during Rezero, State 16 — Was this FSC generated by running routine B3? 


Move In 


YES 
Exit to ACC 301, Entry B. 
NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


12XX Microdiagnostics fail? 


Access timeout error during an invalid control state 


YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Loop the following microdiagnostic routines individually 
to check for intermittent failures: 


Routine B8 — Enter B8, 06, 00. 
Routine B9 — Enter B9, 06, 00. 
Routine AB— Enter AB, 06, 00. 
Microdiagnostics fail ? 

YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action column. 


—_— aaa 
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ADDITIONAL ACTION 


- 1. Check the cable connector seating for the following 


cable groups: 


Group 3 — Servo Power Amp 
Group 5 — HDA Servo 
Group 6 — HDA Head Select 


See FSI 940 for cable group locations. 
2. Check the —36 volt CP at: 


CP557 Drive A 
CP568 Drive B 
(For details, see LOC 4.) 


3. Verify that the bobbin pushrod is removed from the 
voice coil motor (VCM). 
(For details, see INST 3.) 


4. Check that the VCM terminals A and B are tight. 
(For details, see LOC 6.) 


5. Check that the belt-in-place spring is installed. 
(For details, see HDA 760.) 


6. Verify that the Servo Gain adjustment is correct. 
(For details, see ACC 800, Entry A.) 


7. Replace cards listed in the Possible Causes column 
in the order shown or exit to the MAP Entry for 
further isolation. 


OD NAME EO ORI OS COCR ETE TS CF TT TIE SOE ATES ELIE IO CLI CPOE 


FSI 124. 


FAULT SYMPTOM CODES — 12XX 


POSSIBLE CAUSES 
Lobia in order of probability) 


[At Board (Drive) | AZ Board (Contrller) | Section | Entry | 
AIC4 (A1T4)** ACC 700 
A1D4 (A1S4)** 
A1E2 (A1R2) 
A1C2 (A1T2)** 
A1D2 (A1S2)** 
Pwr Amp P532 (P542)** 
A1G2(A1P2) _ 
A1F2 (A1Q2) | 
A1H2 (A1N2) 
A1J4 (A1M4) 
A1E2 (A1R2) ACC 700 
A1K2 (A1L2)* 
A1F2 (A1Q2) 
A1G2 (A1P2) 
A1H2 (A1N2) 
A1J4 (A1M4) 
*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. | 
**wWhen replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2), A1D4 (A184), or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for the 
procedure. 
FAULT SYMPTOM copes -12xx FSI 124 


FAULT SYMPTOM CODES — 13XX 


FAULT 
SYMPTOM 
CODE 


ERROR DESCRIPTION 


Sector Compare 


This indicates that a Sector Compare was not received 
within two Index Marks (one complete revolution 
of the disk). 


False Drive Check 


This indicates that a Drive Check occurred without 
a Sector Compare or Access Check. 


441308 
18 Aug 78 


2358284 
Part No. 


‘441301 
1 Jun 76 


441300. 
31 Mar 76 
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MICRODIAGNOSTICS 


Was this FSC generated by running routine B3? 
YES 
Exit to RP! 300, Entry A. 


NO 
If the 3350 C2 Module is installed, exit to FS! 970. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action column. 


FAULT SYMPTOM CODES - 13Xx FSI 130 


POSSIBLE CAUSES MAP 
(Listed in order of probability) 
A1 Board (Drive) A2 Board (Controller) | Section — | Entry 


RP! 306 


ADDITIONAL ACTION 


A1J4 (A1M4) 
A1E2 (A1R2) 
A1D4 (A1S4)** 
A1K2 (A1L2)* 
A1G2 (A1P2) 
A1C2 (A1T2)** 


. Check the cable connector seating for the following 
cable groups: 


Group 5 — HDA Servo 
Group 6 — HDA Head Select 


See FS! 940 for cable group locations and R/W 370 
for cable diagrams. 


2. Replace cards listed in the Possible Causes column 
in the order shown. 


. Exit to MAP Entry. 


RPI 308 


AiJ4 (A1M4) 
A1E2 (A1R2) 

A1D4 (A1S4)** 
A1K2 (A1L2)* 
A1G2 (A1P2) 

A1C2 (A1T2)** 


. Replace cards listed in the Possible Causes column 
in the order shown. 

For single drive failures, replace cards on A1 Board 
first. 

For multiple drive failures, replace cards on A2 Board 
in the controller first. 


. Exit to MAP Entry. 


“When replacing A1K2, A1L2, A2G2, A2D2, 
or A2ZE2, check the addressing jumpers. 
See INST 6. 

**When replacing A1C2 (A1T2), A1C4 (A1T4), 
A1lD2 (A182), A1D4 (A1S4), or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for the 
procedure. | | 


FSI 130 


FAULT SYMPTOM CODES — 13XX 


FAULT SYMPTOM CODES — 14XX So os : | | | FAULT SYMPTOM re 4xx FSI 140 


= POSSIBLE CAUSES 
ADDITIONAL ACTION (Listed in order of probability) | 


~ A1 Board (Drive) A2 Board (Controller) | Section | Entry | 


A1D4 (A1S4)** 

A1H2 (A1N2) 

A1G2 (A1P2) — | 
AIH2(A1N2) 

A1G2 (A1P2) 

A1J2 (A1M2) | 

A1B4 (A1U4)t 

A1J2 (A1M2) | 

A1H2 (A1N2). | 

A1G2 (A1P2) 

A1B4 (A1U4)t 

A1H2 (A1N2) 

| | R/W 100 

A1H2 (A1N2) 

A1J2 (A1M2) : 

A1G2 (A1P2) | | 

A1B4.(A1U4)t 

A1D4 (A1S4)** | 

A1H2 (A1N2) 

A1J2 (A1M2) : 7 
A1G2 (A1P2) 

A1K2 (A1L2)* 

~~ A1d4 (A1M4) 

“When replacing A1K2, A1L2, A2G2, A2D2, 

or A2E2, check the addressing jumpers. | 

See INST 6, | 

**When replacing A1C2 (A1T2), A1C4 (A1T4), 

A1D2 (A1S2), A1D4 (A1S4) or Pwr Amp 

P532.(P542), the servo velocity gain must be 

adjusted, See ACC 800, Entry 8 for 

rocedure. 7 
This card used only on fixed head models at Be es 
EC level 451140 or later. | | 


ERROR DESCRIPTION MICRODIAGNOSTICS 


False Read/Write Check. Sense Bytes 12 and 19 
(B3 Message Bytes 8 and 15) 


Was this FSC generated by running routine B3? 


YES 
Exit to RW 100, Entry A. 


NO 
If the 3350 C2 Module is installed, exit to FSI 970. 


Write Current on Read | 
Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Write Transition Check Microdiagnostics fail? 


YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


Control Check 


2. Exit to FSI 950. 


NO 


Run routine B2 


Delta | Write Check , 
a aw Microdiagnostics fail ? 


YES 
Exit to the MICRO section and follow | 


instructions under the first failing 
Error Code. 


Index Check 


NO 


Exit to MAP Entry. 
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FAULT SYMPTOM CODES — 14XX 


FAULT 
SYMPTOM 


ERROR DESCRIPTION 
CODE 


-_ 


Capable/Enable Check 


Multiple Chip Select 


Pad Gate Check 


Head Short Check 


14XX Multiple Read/Write Checks 
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MICRODIAGNOSTICS 


Was this FSC generated by running routine B3? 
YES 

Exit to R/W 100, Entry A. 

NO 

If the 3350 C2 Module is installed, exit to FS! 970. 


Run Link Series starting with routine Al. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 

NO 

Run routine B2, 

Microdiagnostics fail ? 

YES 

Exit to the MICRO section and follow 
instructions under the first failing 
Error Code. 


NO 


Exit to MAP Entry. 
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ADDITIONAL ACTION 


FAULT SYMPTOM Copes - 14xx FSI 142 
POSSIBLE CAUSES 


(Listed in order of probability) | mae 


Ai Board (Drive) A2 Board (Controller) 


A1H2 (A1N2) 
A1D4 (A1S4)** 
A1J2 (A1M2) 
A1J4 (A1M4) 


A1H2 (A1N2) 
A1E2 (A1R2) 


A1F2 (A1Q2) 
A1D4 (A1S4)** 
A1G2 (A1P2) 


A1G2 (A1P2) 
A1H2 (A1N2) 


A1H2 (A1N2) R/W 100 


A1G2 (A1P2) 
A1J2 (A1M2) 
A1J4 (A1M4) 


A1H2 (A1N2) 
A1G2 (A1P2) 


A1H2 (A1N2) 
A1D4 (A1S4)** 
A1K2 (A1L2)* 
A1G2 (A1P2) 
A1E2 (A1R2) 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or AZE2, check the addressing jumpers. See 
INST 6. 


**When replacing A1C2 (A1T2), A1C4 (A1TA4), 
A1D2 (A1S2), A1D4 (A1S4) or Pwr Amp 
—P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for 
procedure. 


aa OT MTC 3°19." 


FAULT SYMPTOM CobEs — 14xx FSI 142 


FAULT SYMPTOM CODES — 15XX 


FAULT 
SYMPTOM 


ERROR DESCRIPTION 
CODE - 


Overshoot Check during Rezero 


Recalibrate — Track 0 Overshoot Check 


Overshoot Check during Seek, State 8 — Decelerate 


Overshoot Check during Seek, State A — Accelerate 


150C 


Overshoot Check during Seek, State C — Linear 
Mode 


+ A ARNO te 4 aS or ote: sel wan Renamed A emimatre: OO ame bie tte ele atte of. Ae le Oe A Rae Se ON OS eee ee ek 
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MICRODIAGNOSTICS _ 


Was this FSC generated by running routine B3? 
YES 

Exit to ACC 301, Entry B. 

NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail ? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


Loop the following microdiagnostic routines individually 8. 


to check for intermittent failures: 
Routine B8 — Enter B8, 06, 00. 
Routine B9 — Enter B9, 06, 00. 
Routine AB— Enter AB, 06, 00 
Microdiagnostics fail? 

YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


Follow the instructions in the Additional Action 
column. 
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ADDITIONAL ACTION 


1. Check the cable connector seating for the following 
cable groups: 


Group 3 — Servo Power Amp 
Group 5 — HDA Servo 
Group 6 — HDA Head Select 


See FSI 940 for cable group locations. 


2. Check the —36 volt CP at: 
CP557 Drive A 
CP568 Drive B 

(For details, see LOC 4.) 


3. Verify that the bobbin pushrod is removed from the 
voice coil motor (VCM). | 
(For details, see INST 3.) 


4. Check the HDA carriage for binding. 
(For details, see HDA 712.) 


5. Check that the VCM terminals A and B are tight. 
(For details, see LOC 6.) 


6. Check that the belt-in-place spring is installed. 
(For details, see HDA 760.) 


7. Verify that the Servo Gain adjustment is correct. 
(For details, see ACC 800, Entry A.) 


Replace cards listed in the Possible Causes column 


in order shown or exit to the MAP Entry for further 
isolation. 
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FSI 150 


FAULT SYMPTOM CODES — 15XX 


POSSIBLE CAUSES 
(Listed in order of probability) 


A1 Board (Drive) A2 Board (Controller) | Section | Entry 
| 7 7 


A1E2 (A1R2) 
A1C2 (A1T2)** 
A1C4 (A1T4)** 
A1D2 (A1S2)** 
A1D4 (A1S4)** 
Pwr Amp P532 (P542)** 
A1G2(A1P2) 
A1F2 (A1Q2) 
A1H2 (A1N2) 
Pulser Card P535* ** 


A1D2 (A1S2)** 
A1G2 (A1P2) 
A1E2 (A1R2) 


A1C2 (A1T2)** 
A1C4 (A1T4)** 
A1D4 (A1S4)** 
A1K2 (A1L2)* 
Pwr Amp P532 (P542)*. 
Pulser Card P535*** 


A1C4 (A1T4)** 
A1E2 (A1R2) 
A1G2 (A1P2) 
Ai K2 (A1L2)* 


A1C2 (A1T2)** 
A1D2 (A1S2)** 
A1D4 (A1S4)** 
Pwr Amp P532 (P542)** 


C7 
Pulser Card P535*** aa 
A1E2 (A1R2) 
A1G2 (A1P2) 
_ A1D2 (A182)**_ 
A1C2 (A1T2)** 
A1C4 (A1T4)** 
A1D4 (A1S4) ** 
A1K2 (A1L2)* 
‘Pwr Amp P532 (P542)* 
Pulser Card P535*** | 
“When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. | 
**When replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A182), A1D4 (A1S4) or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for 
procedure. 
***To determine if the pulser card is defective 
either unplug the connector from P535 
(drives will run when connector is removed) 
or rotate the connector by 180 degrees 
(moving the problem from one drive to the 
other). 
FAULT SYMPTOM CopEs — 15xx FSI 150 


ES 


ERROR DESCRIPTION 


Overshoot Check — Lost servo track following 


Overshoot Check during Rezero 


Overshoot Check during Rezero 


Overshoot Check during Rezero 


15XX Overshoot Check during an invalid state 
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MICRODIAGNOSTICS 


Was this FSC generated - running routine B3? 
YES 

Exit to ACC 301, Entry B. 

NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


Loop the following microdiagnostic routines individually 
to check for intermittent failures: 


Routine B8 — Enter B8, 06, 00. 
Routine B9 — Enter B9, 06, 00. 
Routine AB— Enter AB, 06, OO. 
Microdiagnostics fail? 

YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action 
column. 
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ADDITIONAL ACTION 


. Check the cable connector seating for the following 


cable groups: 


Group 3 — Servo Power Amp 
Group 5 — HDA Servo 
Group 6 — HDA Head Select 


See FSI 940 for cable group locations. 


. Check the —36 volt CP at: 


CP557 Drive A 
CP568 Drive B 
(For details, see LOC 4.) 


. Verify that the bobbin pushrod is removed from the 


voice coil motor (VCM). 
(For details, see INST 3.) 


. Check the Voice Coil using the procedure on 


HDA 708. 


. Check that the belt-in-place spring is installed. 


(For details, see HDA 760.) 


. Verify that the Servo Gain adjustment is correct. 


(For details, see ACC 800, Entry A.) 


. Replace cards listed in the Possible Causes column in 


order shown or exit to the MAP Entry for further 
isolation. 
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FSI 152 


FAULT SYMPTOM CODES — 15XX 


POSSIBLE CAUSES 
(Listed in order of probability) 
At Bou (vine) —[ A2 Boord (Conners | Seton | Entry 
A1E2 (A1R2) ACC 700 
A1C2 (A1T2)** 
A1C4 (A1T4)** 
A1D2 (A1S2)** 
A1D4 (A1S4) ** 
A1G2 (A1P2) | 
Pwr Amp P532 (P542)** 


ACC 700 


**When replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2), A1D4 (A1S4) or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for 
procedure. 
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FSI 152 


FAULT SYMPTOM CODES ~— 15XX 


a | 2358286 E See EC. 
3356 E 2of 2| Part No. 7 History 
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FAULT SYMPTOM CODES — 16XX 


ERROR DESCRIPTION MICRODIAGNOSTICS _ 


Servo Off Track error during On Track state Was this FSC generated by running routine B3? 

| YES 

Exit to ACC 301, Entry B. 

NO 

If the 3350 C2 Module is installed, exit to FS! 970. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


16XX 


Servo Off Track error during an invalid control state or 


‘ ; Loop the following microdiagnostic routines individuall 
Set Read “Write active during access motion P g g Y 


to check for intermittent failures: 
Routine B8 — Enter B8, 06, 00. 
Routine B9 — Enter B9, 06, 00. | 
Routine AB — Enter AB, 06, 00. 
Microdiagnostics fail? 

YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


Follow the instructions in the Additional Action 
column. 
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ADDITIONAL ACTION 


. Check the cable connector seating for the following 


cable groups: 


Group 0 — Device Bus In 
Group 1 — Device Bus Out 
Group 3 — Servo Power Amp 
Group 5 — HDA Servo 


- Group 6 — HDA Head Select 


See FSI 940 for cable group locations. 


. Check the —36 volt CP at: 


CP557 Drive A 
CP568 Drive B 
(For details, see LOC 4.) 


. Verify that the bobbin pushrod is removed from the 


voice coil motor (VCM). 
(For details, see INST 3.} 


. Check the Voice Coil using the procedure on 


HDA 708. 


. Check that the belt-in-place spring is installed. 


(For details, see HDA 760.) 


. Check for excessive vibration caused by the drive 


motor or drive motor brake. 
(For details, see HDA 715 or 720.) 


. Verify that the Servo Gain adjustment is correct. 


(For details, see ACC 800, Entry A.) 


: Replace cards listed in the Possible Causes column 


in the order shown or exit to the MAP Entry for 
further isolation. 


ee ee 


~ POSSIBLE CAUSES _ 
(Listed in order of probability) 


| (1 Board (Drive) A2 Board (Controller) | Section —_ | 


A1E2 (A1R2). 


A1C2 (A1T2)** 
A1C4 (A1T4)** 
AiD2 (A1S2)** 
A1D4 (A1S4)** 


FSI 160 


FAULT SYMPTOM CODES - 


16XX 


ACC 700 


[Pwr Amp P532 (P542)** 
Go Home Pulser P535* **! 


A1E2 (A1R2) 
A1K2 (A1L2)* 
A1H2 (A1N2) 


A1F2 (A102) 
A1G2 (A1P2) 
A1C4 (A1T4)** 
A134 (A1M4) 


A2L2 
A2G2* 
A2D2* 
A2T2 


ACC 700 


“When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 


See INST 6. 


**When replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2), A1D4 (A7S4) or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for the 


procedure. 
HH K 


The pulser card is common to both drives. 


The connector on top of the pulser card is 
split (one side for drive A and one side for 
drive B). Reversing the connector will swap . 
the A and B drive pulse circuits. See 


LOC 4 and 14, 
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FAULT SYMPTOM CODES — 19XxX 


FAULT 


SYMPTOM ERROR DESCRIPTION 


CODE 


Error Alert 


Transmit Target error 


MICRODIAGNOSTICS 


Follow instructions in the Additional Action column. 


Was this FSC generated by running routine B3? 
YES 

Exit to RPI 200, Entry C. 

NO 

If the 3350 C2 Module btacealial. exit to FS! 970. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 


1. Display and record the Error Message Bytes. 
See MICRO 12.for detailed instructions. 


2. Exit to FSI 950. 


Follow the instructions in the Additional Action column. 
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1912 Microprogram detected error (detailed information 
is in Sense Byte 18) 
1913 Difference Counter or HAR failed to reset on YES 
a Rezero operation 
NO 
7 ALo190 | 2358287 | | 441300 | 441301 | 441303 | 
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441310 | | 


ADDITIONAL ACTION 


LOTT «TOMES 


. If there are other device types. attached to the storage 


control, verify that this 3350 is the failing unit. 
This may be done by checking the channel/unit 
address on the console or by checking the EREP log 
information sheet. See the MSG section. 


. Verify that the correct functional microprogram 


has been loaded. 


. Exit to MAP Entry. 


. Replace cards listed in the Possible Causes column 


in the order shown. 


. Check the cable connector seating for the following 


cable groups: 


Group 0 — Device Bus In 
Group 1 -- Device Bus Out 


See FS! 940 for cable group locations and DEV-! 100 
for cable diagram. 


. Exit to MAP Entry. 


. Form Fault Symptom Code 900X, where X equals 


bits 4-7 of Sense Byte 18. 


. Exit to FSI 900 and locate 900X. 


. Replace cards listed in the Possible Causes column 


in the order shown. 

or single drive failures, replace cards on the 
Al Board first. 

For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


. Check the cable connector seating for cable group 0. 


See FS! 940 for cable group locations and DEV-1! 100 
for a cable diagram. 


. Exit to MAP Entry. 


FSI 190 


POSSIBLE CAUSES 
(Listed in order of probability) 


FAULT SYMPTOM CODES — 19XX 


Ai1J4 (A1M4) RPI 200 


A1K2 (A1L2)* 
A1H2 (A1N2) 
A1E2 (A1R2) 
A1G2 (A1P2) 


A1G2 (A1P2) 


A2F2 DEV-1180 | C 
A1K2 (A1L2)* A2G2"* | 
ee eee A2L2 


A1H2 (A1N2) 
A1E2 (A1R2) 
A1C2 (A1T2)** 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2ZE2, check the addressing jumpers. 
See INST 6. 

| **then replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2Z}, A1D4 (A1S4) or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for 
rocedure. 
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FSI 190 


FAULT SYMPTOM CODES — 19XX 


FAULT SYMPTOM CODES — 19XXx 


FAULT 
SYMPTOM 
CODE 


ERROR DESCRIPTION 


Sync Out timing error 


1915 Unexpected File status at initial selection 


4 Transmit CAR error 
I 1917 Transmit HAR error. 


1918 Transmit Difference Counter error 
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MICRODIAGNOSTICS 


If the 3350 C2 Module is installed, exit to FS! 970. 
Is the string switch feature installed on this 3350? 
YES 

Exit to CTL-I 807, Entry A. 

NO 


See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exi t to 
PANEL 7150, Entry A. 


Microdiagnostics fail? 
YES 
1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 
2. Exit to FS! 950. 
NO 
Follow the instructions in the Additional Action column. 


Run Link Series starting with routine A1. 1. 


See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 2 


YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 


NO 
Follow the instructions in the Additional Action 
column. 
441303 441310 
30 Jul 76 27 Jun 80 | 
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1. 


Run Link Series starting with routine A1. y) 


ADDITIONAL ACTION 


| | A1 Board (Drive) 


Replace cards listed in the Possible Causes column 

in the order shown. | 

For single drive failures, replace cards on the A1 Board 
first. 

For multiple drive failures, replace cards on the 

A2 Board in the controller first. 


. Check the cable connector seating for cable group 9. 


See FS! 940 for cable group locations and CTL-| 105 
through 116 for a cable diagram. 


. Exit to MAP Entry. 


Exit to MAP Entry. 


Replace cards listed in the Possible Causes column 
in the order shown. 


For single drive failures, replace cards on the Al Board 


first. 
For multiple drive failures, replace cards on the A2 
Board in the controller first. 


. Exit to MAP Entry. 
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FAULT SYMPTOM CODES — 19XxX 


FSI 192 


POSSIBLE CAUSES 
(Listed in order of probability) 


A2 Board (Contvoiler) 


MAP 


[Section | Eeny 
C 


DATA 230 


A282 

A2G2"* 

A2P2 

A202 

A2K2. 
A2M2 (SWFE) 


507 wet 


A1K2 (A1L2)* 
A1E2 (A1R2) 
A1D4 (A1S4)** 
A1G2 (A1P2) 
A1H2 (A1N2) 
A1F2 (A102) 
A1C2 (A1T2)** 


— ae mR Omer a ae me 


A1D2 (A1S2)** 


START 130 


A1G2 (A1P2} 
A1K2 (A1L2)* 


~ A1G2 (A1P2) | DEV-1 230° 
A1K2 (A1L2)* | | 
A1H2 (A1N2) | : 


A1G2 (A1P2) “DEV-1 240 


A1K2 (A1L2)* 


A1H2 (A1N2) 


“When repiacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 
*“When replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2), A1D4 (A1S4), or PWR Amp 
P532 (P542), the servo velocity gain must be 


adjusted. See ACC 800, Entry B for 
procedure. | 
FAULT SYMPTOM Coprs - 19xx FS] 192 


FAULT SYMPTOM CODES — 19XX | | FAULT SYMPTOM Copes - 19xx FSI 194 


POSSIBLE CAUSES 
(Listed in order of probability) 


A1 Board (Drive) | A2 Board (Controller) | Section | Entry | 


191A Seek Verification check _ If the 3350 C2 Module is installed, exit to FSI 970. 1. Check the cable connector seating for the following A1C4 (A1T4)** ~  - A2L2 ACC 700 


ERROR DESCRIPTION MICRODIAGNOSTICS 


- ADDITIONAL ACTION 


Exit to START 110 and perform the Subsystem 
Checkout Procedure. 


Unexpected file status during Read IPL 


cable groups: | A1D2 (A1S2)** A202 
Run Link Series starting with routine A1. _ p A1E2 {(A1R2) A2F2 
See MICRO 10 for detailed instructions. See erhe A1G2 (A1P2) 
G — HDA Head Select Se 
Note: /f the microdiagnostics fail to load, exit to nee enoere ; | A1C2 (A1T2)* 
PANEL 150, Entry A. | See FSI 940 for cable group locations and-LOC 6 A1D4 (A1S4)** 
| for the location on the machine. Pwr Amp P532 (P542)** 
Microdiagnostics fail? | 2. Check the —36 volt CP at: A1K2 (A1L2)* 
| : A1H2 (A1N2) 
CP557 Drive A 
YES CP568 Drive B A1J2 (A1M2) 
1. Display and record the Error Message Bytes. (For details, oe LOC 4.) | 
See MICRO 12 for detailed instructions. 3. Verify that the bobbin pushrod is removed from the 
voice coil motor (VCM). | 
2. Exit to FS! 950. (For details, see INST 3.) 
| 4. Check that the VCM terminals A and B are tight. 
NO (For details, see LOC 6.) 
Run the following microdiagnostics: | 5. Check that the belt-in-place spring is installed. 
(For details, see HDA 760.) 
Routine B1 — Enter B1, 00. 6. Verify that the Servo Gain adjustment is correct. 
Routine AB— Enter AB, 00. | (For details, see ACC 800, Entry A.) 


7. Replace cards listed in the Possible Causes column 
in the order shown or exit to the MAP Entry for 
YES further isolation. 


Microdiagnostics fail? 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action column. 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. | 
**when replacing A1C2 (A1T2), A1C4 (A1T4), 
| A1D2 (A182), A1D4 (A1S4) or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for 
procedure. | 


tom 
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FAULT SYMPTOM Cones - 19xx FSI 194 


SYM: TOM CODES — 19XX ae vs es | | | —_ - FAULT SYMPTOM copes - 19xx FSI 196 


POSSIBLE CAUSES 
(Listed in order of probability) 


A1 Board (Drive) A2 Board (Controller) | Section | Entry | 


ERROR DESCRIPTION = MICRODIAGNOSTICS | ADDITIONAL ACTION 


Sector Compare Check if Byte 9, bit 1 is on (B3 Was this FSC generated by running routine B3? . Go to FSC 1301 on FS! 130. 


Message Byte 5, bit 1) | | 

——_—— oo ee ee ae ee em cm comm cue eum ome mms YES ee ee eee ee ee ee ee ee 
Access Timeout if Byte 16, bit 0 is on NBS Message © Go to FSC 12YY starting on FSI 120. 

ae 9, bit 1) Follow instructions in the Additional Action column. YY = Sense Byte 16 or B3 Message Byte 9, bit 3 to 7. 


ne | Go to FSC 15YY startingon FSI150.. 2 


Run Link Series starting with routine A1. __ YY = Sense Byte 16 or B3 Message Byte 9, bits 3 to 7. 
See MICRO 10 for detailed instructions. : , 


~ Access Overshoot if Byte 16, bit 1 is on (B3 Message 
Byte 9, bit 0) 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action column. 


No interrupt from drive (missing Device Attention) Run Link Series starting with routine A1. | . Replace cards listed in the Possible Causes column A1C4 (A1T4)** DEV-| 274 
| See MICRO 10 for detailed instructions. . in the order shown. A1E2 (A1R2) | 
For single drive failures, replace cards on the | 
Note: /f the microdiagnostics fail to load, exit to A1 Board first. 
PANEL 150, Entry A. For multiple drive failures, replace cards on the 


A2 Board in the controller first. 
Microdiagnostics fail? 


. Check for a missing or unstable —12 V at 
YES | ; AiC4 (A1T4) DOG. 

| See PWR 290, Entry B Ness voltage tolerances and 
procedures. 


1. Display and record the Error Message Bytes. | 
See MICRO 12 for detailed instructions. | . Exit to MAP Entry. 


| | : | 2. Exit to FSI 950. | | 
191D Defect Skipping Reorientation error 7 : : Exit to MAP Entry. 


NO 


DATA 304 


Follow the instructions in the Additional Action column. 


**when replacing A1C2 (A1T2), A1C4 (A1T4), 
| A1D2 (A1S2), A1D4 (A1S4) or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, En try B for | 
procedure. 


- ALOI94 =| 2358288 441301 | 441303 
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ERROR DESCRIPTION 


Unable to determine device format mode 


- Retry Reorientation Check 


MICRODIAGNOSTICS | 


If the 3350 C2 Module is installed, exit to FS! 970. 


Is the string switch feature installed on this 3350? 


YES 
Exit to CTL-! 807, Entry A. 


NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: If the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


Follow the instructions in the Additional Action 
column. 
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ADDITIONAL ACTION 


1. Replace cards listed in the Possible Causes column 
in the order shown. 
For single drive failures, replace cards on the A1 
Board first. 
For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


. Check the cable connector seating for the following 
cable groups: 


Group 0 — Device Bus In 
Group 1 — Device Bus Out 
Group 8 — Control Interface Bus In 


See FSI 940 for cable group locations and CTL-! 105 
through 116 for cable diagram. 


3. Exit to MAP Entry. 


1. Replace cards listed in the Possible Causes column 
in the order shown. 


2. Exit to MAP Entry. 


FSI 198 


FAULT SYMPTOM CODES — 19XX 


POSSIBLE CAUSES | 
(Listed in order of probability) 
A1 Board (Drive) | A2 Board (Controller) | Section | Entry | 


A1K2 (A1L2)* DEV-! 430 


A1G2 (A1P2) 


A1F2 (A1Q2) 
A1H2 (A1N2) 


DATA 316 


| *Whenever replacing A1K2, A1L2, A2G2, A2D2, 3 
or A2E2, check the addressing jumpers. 
See INST 6. = 


FAULT SYMPTOM CopEs — 19xx FSI 198 


FAULT SYMPTOM CODES—49XX +. 7 _ - FAULTSYMPTOM copES - ox FSI 490. 


MICRODIAGNOSTICS ADDITIONAL ACTION | | (Listed in order of probability) 
| | | | | Al Board (Drive) | A2 Board (Controtter) | Section | Entry _ 


Exit to MAP Entry: AEE 
A1G2 (A1P2) 


FAULT 
SYMPTOM 
CODE — 


ERROR DESCRIPTION _ 


ECC Data Check — HA field If the 3350 C2 Module is installed, exit to FS! 970. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


ECC Data Check — Count field Microdiagnostics fail? 
| YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


: 2. Exit to FSI 950. 
ECC Data Check — Key field : 


NO 
A1J2 (A1M2) 
A1H2 (A1N2) 
A1G2 (A1P2) 


e 


Exit to MAP Entry. 


- ECC Data Check — Data field 


R/W 300 


No Sync Byte Found — HA field  A1G2 (A1P2) 


4944 

| A1H2 (A1N2) 
AiJ2 (A1M2) 
A1J4 (A1M4) 
A1D4 (A1S4)** 

4945 No Sync Byte Found — Count field 


**when replacing A1C2 (A1T2), A1C4 (A1T4), | 
A1D2 (A1S2), A1D4 (A184), or Pwr Amp — 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for the pro- 
cedure. 
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FAULT SYMPTOM CODES — 49XX 


FAULT SYMPTOM CopEs — 49xx FSI 492 


FAULT 
SYMPTOM 
CODE 


ERROR DESCRIPTION MICRODIAGNOSTICS ADDITIONAL ACTION 


| ‘POSSIBLE CAUSES | : 
(Listed in order of probability) 


A1 Board (Drive) A2 Board (Controller) 


4946 No Sync Byte Found — Key field If the 3350 C2 Module is installed, exit to FS! 970. | Exit to MAP Entry. A1G2 (A1P2) 
: A1H2 (A1N2) 
Run Link Series starting with routine A1. 
Ages A1J2 (A1M2) 
See MICRO 10 for detailed instructions. A1J4 (A1M4) 
Note: /f the microdiagnostics fail to load, exit to 
| PANEL 150, Entry A. 
4947 No Sync Byte Found — Data field Microdiagnostics fail? 
YES 
1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 
| 2. Exit to FS! 950. 
4949 | No AM Found during retry | A1J2 (A1M2) 
When reorienting on the failing record during a retry NO | oo nce ere 
operation, an Address Mark was not detected. | | 


Exit to MAP Entry. A1J4 (A1M4) 
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FAULT SYMPTOM CODES — 90XX 


FAULT 
~ SYMPTOM 
CODE 


ERROR DESCRIPTION MICRODIAGNOSTICS 


Tag Valid missing on Read/Write operation 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


Normal or Check End missing following Read/Write If the 3350 C2 Module is installed, exit to FSI 970. 


or ECC operation 


Is the string switch feature installed on 
this 3350 ? 


YES 
Exit to CTL-I 807, Entry A. 
NO 


Run Link Series starting with routine Al. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit 
to PANEL 150, Entry A. 


No response from controller on a Control operation 


Microdiagnostics fail ? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO | 


Follow the instructions in the Additional Action 
column. | 
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If the 3350 C2 Module is installed, exit to FS! 970. 


Follow the instructions in the Additional Action column. 


ADDITIONAL ACTION 


. Replace cards listed in the Possible Causes column 


in the order shown. 

For single drive failures, replace cards on the 
A1 Board first. 

For multiple drive failures, replace cards on the 
A2 board in the controller first. 


. Exit to MAP Entry. 


. Replace cards listed in the Possible Causes column 


in the order shown. 

For single drive failure, replace cards on the A1 
Board first. 

For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


. Check the cable connector seating for the following 


cable groups: 


Group 7 — Control Interface Tag In 
Group 8 — Control Interface Bus In 
Group A — Control Interface Tag 


See FS! 940 for cable group locations and CTL-I 105 
through 116 for cable diagrams. 


. Exit to MAP Entry. 


. Replace cards listed in the Possible Causes column 


in the order shown. 

For single drive failures, replace cards on the 
Al Board first. 

For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


. Check the cable connector seating for cable group 1. 


See FS! 940 for cable group locations and DEV-I 100 
for cable diagram. 


. Exit to MAP Entry. 


FAULT SYMPTOM CopEs - 90xx FSI 900 


POSSIBLE CAUSES 
(Listed in order of probability) 


A1 Board (Drive) A2 Board (Controller) 


CTL 430 
CTL-1 810 
A2M2 (SWF E) 
A2K2 
A2F2 


DEV-I 400 


A1K2 (A1L2)* 
A1E2 (A1R2) 


A1H2 (A1N2) 


A1K2 (A1L2)* 


“When replacing A1K2, A1L2, A2G2, A2D2, 
or. A2E2, check the addressing jumpers. 
See INST 6. | 


FAULT SYMPTOM Cones - 90xx FSI 900 


FAULT SYMPTOM CODES — 90XX 


ERROR DESCRIPTION 


Timeout waiting for Index 


| ECC Hardware Check 


AL0900 
3350 
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MICRODIAGNOSTICS 


If the 3350 C2 Module is installed, exit to FSI 970. 1. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


2 
Microdiagnostics fail? 
YES | 
1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 
2. Exit to FSI 950. 3. 


NO 


Follow the instructions in the Additional Action column. 


ADDITIONAL ACTION 


Replace cards listed in the Possible Causes column 
in the order shown. 

For single drive failures, replace cards on the 

Al Board first. 

For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


. Check the cable connector seating for the following 


cable groups: 


Group 0 — Device Bus In 
Group 7 — Control Interface Tag In 
Group 8 — Control Interface Bus In 


See FSI 940 for cable group locations and CTL-! 105 
through 116 for cable diagrams. 


Exit to MAP Entry. 


. Replace cards listed in the Possible Causes column 


in the order shown. 

For single drive failures, replace cards on the 
A1 Board first. 

For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


. Check the cable connector seating for the following 


cable groups: © 


Group 1 — Device Bus Out 
Group C — CE Panel Data 


See FS! 940 for cable group locations and DEV-I 100 


for a cable diagram. 


. Exit to MAP Entry. 
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FAULT SYMPTOM CODES —- 90XX 


POSSIBLE CAUSES , a | 
(Listed in order of probability) 


A1 Board (Drive) A2 Board Az Board (Controller) | 


RPt 160 


al 
DATA 150 il 


FSI 902 


A1H2 (A1N2) 
~A1D4 (A1S4)** 
A1K2 (A1L2)* 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 

** When replacing A1C2(A1T2), A1C4(A1T4), 
A1D2(A1S2), A1D4(A1S4), or Pwr Amp 
P532(P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for the 
procedure. 


FAULT SYMPTOM ConEs - 90xx FSI 902 
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FAULT SYMPTOM CODES — 90XX 


ERROR DESCRIPTION 


9006 Multiple controllers selected 


AL0903 2358687 | 
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441301 
1 Jun 76 


441303 
30 Jul 76 


MICRODIAGNOSTICS 


if the 3350 C2 Module is installed, exit to FS! 970. 


Is the string switch feature installed on this 3350? 
YES 

Exit to CTL-I 807, Entry A. 

NO 


Run Link Series starting with routine Al. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


Follow the instructions in the Additional Action column. 


ADDITIONAL ACTION 


. Replace cards listed in the Possible Causes column 


in the order shown. 

For single drive failures, replace cards on the 
A1 Board first. 

For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


. Check the cable connector seating for the following 


cable groups: 


Group 7 — Control Interface Tag In 
Group 8 — Control Interface Bus In 
Group 9 — Control Interface Bus Out 


See FS! 940 for cable group locations and CTL-! 105 
through 116 for cable diagrams. 


. Exit to MAP Entry. 


Oe ne ead 


FAULT SYMPTOM CODES -— 90XX FSI 903 


POSSIBLE CAUSES 
(Listed in order of probability) 
A1 Board (Drive) A2 Board (Controller) | Section | Entry 


A2F2 CTL-I 820 

A2G2* 

A2D2* (SWFE) 
- A2E2* (SWFE) 

A2L2 

A2M2 (SWFE) 

A2K2 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 

**When replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2), A1D4 (A1S4) or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry B for 
procedure. 


FAULT SYMPTOM CODES ~ 90XX FSI 903 


FAULT SYMPTOM CODES — 90XX | | , FAULT SYMPTOM CopES - 9oxx FSI 904 


9008 
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POSSIBLE CAUSES | MAP 
ADDITIONAL ACTION | (Listed in order of probability) 


ERROR DESCRIPTION MICRODIAGNOSTICS 


Preselection Check _ If the 3350 C2 Module is installed, exit to FSI 970. 


Is the string switch feature installed on this 3350? 


YES 


Exit to CTL-I 807, Entry A. 


NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 


YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


1. Replace cards listed in the Possible Causes column A2K2 CTL-I 825 
in the order shown. A2G2 
For single drive failures, replace cards on the A2M2 (SWFE) 
A1 Board first. 
For multiple drive failures, replace cards on the | 
A2 Board in the controller first. Se ee 
2. Check voltages at the following locations for 
proper tolerances: 
A2K2 B11 for +6 V | 
A2L2 B11 for +6 V | 
A2K2 BO6 for —4 V 
See PWR 90, Entry B for procedure. | 
3. Check the cable connector seating for the following 
cable groups: 
Group 0 — Device Bus In | : | 
Group 7 — Control Interface Tag tn 
Group 8 — Control Interface Bus In 7 
See FSI 940 for cable group locations and CTL-! 105 
through 116 for cable diagrams. | . 
. Exit to MAP Entry. 


Repetitive Command Overruns If the 3350 C2 Module is installed, exit to FSI 970. During orientation, it appears that two drives have the DATA 218 
on G1 Operations same address. 


Is the stri itch f installed onthis3350? if 
SAO. rg aT entre insaterres Cnt see 1. Check the addressing jumpers at A1K2 (A1L2) on 
YES all drives to verify that none are the same. See INST 6. 


Follow the instructions in the Additional Action column. 


2. Verify that the system configuration is not allowing 


Exit to CTL-I 807, Entry A. two drives to be selected with the same address. A2M2 (SWFE) 
NO 3. Replace cards listed in Possible Causes column in 
the order shown. 
Run Link Series starting with routine A1. 4. Check the cable connector seating for the following 
See MICRO 10 for detailed instructions. | . cable groups: 
| Note: /f the microdiagnostics fail to load, exit to Group 0 — Device Bus In 


Group 8 — Control Interface Bus In 


fais ae | See FS! 940 for cable group locations and CTL-! 105 
Microdiagnostics fail? through 116 for cable diagrams. 


YES | 5. Exit to MAP Entry. 


PANEL 150, Entry A. 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
| NO 


* When replacing A1K2, A1L2, A2G2, 
A2D2, or A2E2, check the addressing 


Follow the instructions in the Additional Action column. jumpers. See INST 6. 
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A1 Board (Drive) A2 Board (Controller) | Section =| Entry | 


o 
‘. 


C€¢ € € € € € € € € € € € € € € € € € € € € € € € € € € € € 


FAULT SYMPTOM CODES — 90XX | FAULT SYMPTOM CODES — 90Xx FSI 906 


POSSIBLE CAUSES MAP 
(Listed in order of probability) 
Al Board (Drive) A2 Board (Controller ) | Section | Entry _ 


DATA 232 


FAULT 
SYMPTOM 
CODE 


ERROR DESCRIPTION MICRODIAGNOSTICS ADDITIONAL ACTION 


1. Replace cards listed in the Possible Causes column 
in the order shown. 


2. Exit to MAP Entry. 


If the 3350 C2 Module is installed, exit to FSI 970. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 
Follow the instructions in the Additional Action column. 


Repetitive Command Overruns on G2 or G3 
Operations. | 


900A Physical Address Check — incorrect physical address If the 3350 C2 Module is installed, exit to FSI 970. 1. Replace cards listed in the Possible Causes column A1K2 (A1L2)* A2G2* DEV-I 112 
returned after a drive selection ls the string switch feature installed on this 3350? in the order shown. A2H2 
For single drive failures, replace cards on the A2J2 «> SWFE 
YES Al Board first. A2D2. 
Exit to CTL-1 807, Entry A. For multiple drive failures, replace cards on the A2E2 


A2 Board in the controller first. 
2. Exit to MAP Entry. 


NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 
Follow the instructions in the Additional Action column. 


“When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 


3350 2358292 441300 | 441301 | 441303 | 441306 | | 
Fart No. | | 31 Mar76 | 1Jun76 | 30Jul 76 | 1 Apr77 


© Copyright IBM Corporation 1976, 1977 FAULT SYMPTOM CopEs — 90xx FSI 906 


FAULT SYMPTOM CODES — 90XX 


ERROR DESCRIPTION 


MICRODIAGNOSTICS 


Busy missing after Seek Start is issued If the 3350 C2 Module is installed, exit to FS! 970. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Loop microdiagnostic routine B8 to check for intermittent 
failures: 


Enter B8, 06, 00. 
Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action column. 
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ADDITIONAL ACTION 


. Check the cable connector seating for the following 


cable groups: 


Group 0 — Device Bus In 
Group 3 — Servo Power Amp 
Group 5 — HDA Servo 
Group 6 — HDA Head Select 


~ See FSI 940 for cable group locations and R/W 370 


for cable diagrams. 


. Check the —36 volt CP at: 


CP557 Drive A 
CP568 Drive B 
(For details, see LOC 4.) 


. Verify that the bobbin pushrod is removed from the 


voice coil motor (VCM). 
(For details, see INST 3.) 


. Check that the VCM terminals A and B are tight. 


(For details, see LOC 6.) 


. Check that the belt-in-place spring is installed. 


(For details, see HDA 760.) 


. Replace cards listed in Possible Causes column in the 


order shown or exit to the MAP Entry for further 
isolation. 


* 


"When replacing A1C2 (A1T2), A1C4 (A1T4), 


FAULT SYMPTOM CopEsS - 90xx FSI 907 


POSSIBLECAUSES i (estiédd;és uae 
(Listed in order of probabil ity) 


A1 Board (Drive) A2 Board (Controller) | Section | Entry | 


A1E2 (A1R2) A2F2 
A1K2 (A1L2)* 

A1H2 (A1N2) 

A1J4 (A1M4) 

A1G2 (A1P2) 

A1C2 (A1T2)** 

A1C4 (A1T4)** 

A1D2 (A1S2)** 

A1D4 (A1S4)** 


ACC 700 


“When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 


A1D2 (A1S2), A1D4 (A1S4), or Pwr Amp 
P532 (P542), the servo velocity gain must be 
adjusted. See ACC 800, Entry 8 for 
procedure. 


FAULT SYMPTOM CODES — 90XX FSI 907 


FAULT SYMPTOM CODES — 90XX FAULT SYMPTOM CopEs - 90XX FSI 908 


ERROR DESCRIPTION MICRODIAGNOSTICS ADDITIONAL ACTION (Listed in order of probability) - | 


A1 Board (Drive) | A2 Board (Controller) 


DEV-1 170 


a ca Lo 3. Exit to MAP Entry. 
Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 


900E Device Interface failure If the 3350 C2 Module is installed, exit to FS! 970. | 1. Replace cards listed in the Possible Causes column A1K2 (A1L2)* 

in the order shown. A1H2 (A1N2) 

Run Link Series starting with routine A1. For single drive failures, replace cards on the Al Board A1E2 (A1R2) | : 

See MICRO 10 for detailed instructions. first. ee a ee | 
For multiple drive failures, replace cards on the A2 A1F2 (A1Q2) | 

Note: /f the microdiagnostics fail to load, exit ta Board in the controller first. 

PANEL 150, Entry A. . Check the cable connector seating for cable group 0. | 

, ; : See FSI 940 for cable group locations and DEV-! 100 | 

Microdiagnostics fail? for cable diagram. 

YES . . Exit to MAP Entry. | 

1. Display and record the Error Message Bytes. 

See MICRO 12 for detailed instructions. 

2. Exit to FS! 950. 

NO : 

Follow the instructions in the Additional Action 

column. 

900F Attention Check — Device Attention failed to reset If the 3350 C2 Module is installed, exit to FSI 970. 1. Replace cards listed in the Possible Causes column A1K2 (A1L2)* A2F2 3 

in the order shown. A1H2 (A1N2) A2G2* 

Is the string switch feature installed on this 3350? For single drive failures, replace cards on the A1J4(AIM4)_'/§-§ FP—-——-— —- - - - | 

| At Board first. A1E2 (A1R2) A2L2 : 

YES For multiple drive failures, replace cards on the Meanie eae teenies eee A2D2* 
A2 Board in the controller first. A1F2 (A102) A2E2* SWFE 

Exit to CTL-I 807, Entry A. 2. Check the cable connector seating for the following A1G2 (A1P2) A2H2 

NO cable groups: A2J2 
Group 0 — Device Bus In ; 

Run Link Series starting with routine A1. Group 1 — Device Bus Out | 

See MICRO 10 for detailed instructions. Group 8 — Control Interface Bus In 
See FS! 940 for cable group locations and DEV-! 100 

Note: /f the microdiagnostics fail to load, exit to and CTL-1I 105 through 116 for cable diagrams. 

NO . | | —— 

or a *When replacing A1K2, A1L2, A2G2, A2D2, , 
ree the instructions in the Additional Action | | or A2E2, check the addressing jumpers. 
islets | : See INST 6. | 


ee eee 
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FAULT SYMPTOM CopES — 90xX FSI 908 


FAULT SYMPTOM CODES — OILXX | , | FAULT SYMPTOM Copes — 91xx FSI 910 


POSSIBLE CAUSES 
(Listed in order of probability) 


A1 Board (Drive) A2 Board (Controller) 


ERROR DESCRIPTION MICRODIAGNOSTICS ADDITIONAL ACTION 


DATA 308 


Reorient Counter Check If the 3350 C2 Module is installed, exit to FS! 970. 


During orientation, it appears that two drives have 
the same address. 


1. Check the addressing jumpers at A1K2 (A1L2) 
on all drives to verify that none are the same. 
See INST 6. 


2. Verify that the system configuration is not 
allowing two drives to be selected with the same 
address. 

3. Replace cards listed in the Possible Causes column 
in the order shown. 


. Exit to MAP Entry. 


Is the string switch feature installed on this 3350? 


YES 


Exit to CTL-! 807, Entry A. 
NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


1. Replace cards listed in the Possible Causes column 
in the order shown. 
For single drive failures, replace cards on the 
A1 Board first. 
For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


2. Exit to MAP Entry. 


Track Used Counter Check 


Microdiagnostics fail? 


YES 


DATA 326 ” 
DATA 140 wa 


CTL-1 830 / 


DEV-I 235 Z 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


A1H2 (A1N2) 


| Write Fails 


2. Exit to FS! 950. 
NO 


. Replace cards listed in the Possible Causes column A1K2 (A1L2)* 
in the order shown. 

For single drive failures, replace cards on the 
A1 Board first. 

For multiple drive failures, replace cards on the 


A2 Board in the controller first. 


2. Check the cable connector seating for the following 
cable groups: 


Group 1 — Device Bus Out 
Group 8 — Control Interface Bus In 


Control Bus In Parity Check 


Follow the instructions in the Additional Action column. 


See FS! 940 for cable group locations. 
3. Exit to MAP Entry. 


A1H2 (A1N2) 
A1K2 (A1L2)* 


1. Replace cards listed in the Possible Causes column 
‘in the order shown. 

For single drive failures, replace cards on the 

A1 Board first. 

For multiple drive failures, replace cards on the 
A2 Board in the controller first. 


Device Bus In Parity Check 


9118 Device Bus In Parity Check and Control Bus In 2. Check the cable connector seating for the following A1K2 (A1L2)* DEV-! 235 | 
Parity Check cable groups: 
, | . Group 0 — Device Bus In 
9120 One of eight (1-of-8) Drives Selected Check Group 1 — Device Bus Out A1K2 (A1L2)* 


See FS! 940 for cable group locations and DEV-! 100 
for cable diagram. 


3. Exit to MAP Entry. 


The number of drives selected is less than or greater 
~ than one. 


*When replacing A1K2, A1L2, A2G2, A2D2, 


DEV-1 112 @ 
| a — | or A2E2, check the addressing jumpers. 
441300 441301 441303 See INST 6. | 
31 Mar 76 | 1Jun76 | 30 Jul 76 | 


FAULT SYMPTOM CopEs - 91xx FSI 910 


2358293 
Part No. 


AL0908 
Seq. 2 of 2 


enh 


CCC EE 


FAULT SYMPTOM CODES — 91 XX 


ERROR DESCRIPTION 


Control Interface Bus Parity Check 


9180 Control Interface Tag Bus Parity Check 


Control Interface Bus In Assembly failure 


Some failures cause multiple Fault Symptom Codes 
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MICRODIAGNOSTICS 


Is the string switch feature installed on this 3350? 
YES. 

Exit to CTL-I 807, Entry A. 

NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


If the 3350 C2 Module is installed, exit to FSI 970. 
Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSi 950. 
NO 


Follow the instructions in the Additional Action column. 


If the 3350 C2 Module is installed, exit to FS! 970. 
. Replace the cards listed in the Possible Causes column 


. Check the cable connector seating for cable 


. Exit to MAP Entry. 


. Replace cards listed in the Possible Causes column 


. Check the cable connector seating for the following 


. Exit to MAP entry. 


Follow the instructions in the Additional Action column. 


. Replace cards listed in the Possible Causes column 


. Exit to MAP Entry. 


Exit to FS! 914, Entry A. 


FAULT SYMPTOM CopEs — 91xx FSI 912 


POSSIBLE CAUSES | 
(Listed in order of probability) | 


A1 Board (Drive) A2 Board (Controller) | Section | Entry | 
“When replacing A1K2, A1L2, A2G2, A2D2, | 
or A2ZE2, check the addressing jumpers. 
See INST 6. 


FAULT SYMPTOM CopEs - 91Xx FS] 912 


ADDITIONAL ACTION 


in the order shown 


group 9. See FSI 940 for cable group locations. 


in the order shown. 


cable groups: 


Group A — Control Interface Tag Out 
Group C — CE Panel Data 


See FS! 940 for cable group locations. 


in the order shown. 
For singte drive failures, replace cards on the 


Al Board first. 
For multiple drive failures, replace cards on the 


A2 Board in the controller first. 
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MULTIPLE FAULT SYMPTOM CODES 


Some malfunctions cause multiple error indications (two or 
more Fault Symptom Codes at the same time). To properly 
analyze these malfunctions, a priority of the most meaningful 
Fault Symptom Code must be established. The flowchart on 
this page is designed to identify the most meaningful error 
indicator bit for combinations of 91XX or 92XX Fault 
Symptom Codes, where XX is the byte with the multiple 
error bits on. 


Follow the decision blocks at the right and form a new Fault 
Symptom Code which allows troubleshooting one error at a 
time. 


If the trouble is not corrected, return to the decision block 
where the Yes exit was taken (on the initial entry decision), 
and continue by taking the No exit path this time. 


It is suggested that a list of the Fault Symptom Codes used 
during the analysis be kept. This list enables the retracing 
of the error condition paths that are followed. 
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FSI 912 


Multiple 91XX Fault 
Symptom Codes 


Use FSC 9120 
Use FSC 9180 
Use FSC 9140 


Byte XX 
bit 3 = 1 


Use FSC 9110 


Byte XX 
bit 4 =1 


Use FSC 9108 
Use FSC 9104 | 


Byte XX 


Use FSC 9102 


Use FSC 9101 


FSI 910-912 


MULTIPLE FAULT SYMPTOM CODES 


FSI 922 


Multiple 92XX Fault 
Symptom Codes 


Byte XX Yes 
bitS =1 


Use FSC 9204 


Byte XX 
bit3 = 1 


Use FSC 9210 
Use FSC 9208 


Byte XX 
bit 4 = 1 


Use FSC 9220 


Byte XX 
bits Oor 1 =1 


Use the Fault Symptom 
Code as follows: 


Bit O Bit 1 Code 


1 9240 


Invalid decision has 
been made. 


Use FSC 9202 
Return to FSI 
entry page 


FSI 920-922. 3 | FS] 920-922 


FSI 914 


MULTIPLE FAULT Symptom copes FSI 914 


FAULT SYMPTOM CODES — 92XX_ 


ERROR DESCRIPTION 


False Controller error 


No action required. 


ECC Hardware Check 


Monitor Check 
Write Data Check 


9210 Gap Counter Check 


A) ond emia aieinina te = tee 5 


meee "2358295 
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ECC Zero Compare. This indicates the normal 
completion of a Read or Write operation. 


et me 


30 Jul 76 
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MICRODIAGNOSTICS 


If the 3350 C2 Module is installed, exit to FSI 970. 


Is the string switch feature installed on this 3350? 
YES 
Exit to CTL-! 807, Entry A. 


NO 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed ‘instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO | 
Follow the instructions in the Additional Action column. 


If the 3350 C2 Module is installed, exit to FSI 970. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? — 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FSI 950. 
NO 


Follow the instructions in the Additional Action 
column. 


a a 
: \ 
} 


ee 7 ra 


ay 


ADDITIONAL ACTION - 


1. Replace cards listed in the Possible Causes column — 


in the order shown. 
2. Exit to MAP Entry. 


No action required. 


1. Replace cards listed in the Possible Causes column 
in the order shown. 


2. Exit to MAP Entry. 
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FAULT SYMPTOM CopES - 92xx FSI 920. 


| POSSIBLE CAUSES 
| (Listed in order of probability) 


Al Board (Drive) A2 Board (Controller) | Section | Entry | 


CTL-1 845 


DATA 122 


DATA 302 


DATA 124 


 A2K2 
Capacitor from 
A2R2D13 to A2R2D08 
DATA 58 C 


> ee 0 


“When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 


pe = 
i \ 


—  92XX Some failures cause multiple Fault Symptom Codes | Exit to FSI 914, Entry B | | P532 (P542), the servo velocity gain must be 
: Pp 7 | - | adjusted. See ACC 800, Entry B for 
be ie | a, | _ | _ | procedure. . 2 a 
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FAULT SYMPTOM CODES — 92xx | FAULT SYMPTOM CODES — 92XX FSI 922 


POSSIBLE CAUSES 
(Listed in order of probability) 


A1 Board (Drive) A2 Board (Controller) Section Entry 


ERROR DESCRIPTION ADDITIONAL ACTION 


MICRODIAGNOSTICS 


If the 3350 C2 Module is installed, exit to FS! 970. DATA 214 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 


Shift Register error . Verify that the —4 V distribution plugs are properly 


seated at A2S2 BO6 and GO6. 


2. Replace cards listed in the Possible Causes column 
in the order shown. 


3. Exit to MAP Entry. 


9240 Missing servo input YES . Replace cards listed in the Possible Causes column A1H2 (A1N2) DATA 288 
in the order shown. 
1. Display and record the Error Message Bytes. For single drive failures, replace cards on the A1 
See MICRO 12 for detailed instructions. sea first. 
. or multiple drive failures, replace cards on the 
2. Exit to FSI 950. A2 Board in the controller first. . 
NO 2. Check the cable connector seating for cable group 2. 
Follow the instructions in the Additional Action column. See FS! 940 for cable group locations and DEV-! 100 
for cable diagram. 
. Exit to MAP Entry. 
9280 | Phase error during Write DATA 60 


A1C2 (A1T2)** 


A1J2 (A1M2) 
A1H2 (A1N2) 
A1K2 (A1L2)* 
A1G2 (A1P2) 


Missing data during VFO Fast Sync 


Was this FSC generated by running routine B3? Exit to MAP Entry 
YES 
Exit to R/W 300, Entry D. 
NO 

If the 3350 C2 Module is installed, exit to FS! 970. 


Run Link Series starting with routine A1. 
See MICRO 10 for detailed instructions. 


Note: /f the microdiagnostics fail to load, exit to 
PANEL 150, Entry A. 


Microdiagnostics fail? 
YES 


1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 


2. Exit to FS! 950. 
NO 


*When replacing A1K2, A1L2, A2G2, A2D2, 
or A2E2, check the addressing jumpers. 
See INST 6. 


**When replacing A1C2 (A1T2), A1C4 (A1T4), 
A1D2 (A1S2), A1D4 (A1S4), or Pwr Amp 


Follow the instructions in the Additional Action column. | 


| 2 | 
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7 POSSIBLE CAUSES 
ADDITIONAL ACTION (Listed in order of probability) : 


-A1 Board (Drive) A2 Board (Controller) | Section 


Invalid Fault Symptom Code 7 . If the 3350 C2 Module is installed, exit to FSI 970. Replace cards listed in the Possible Causes column a e | A2G2* | 
7 ae in the order shown. | oa SWFE | 
, | | Is the string switch feature installed on this 3350? A2F2* | 
| YES | | 
Exit to CTL-I 807, Entry A. | 
| _ NO | | : : - | 
_ Run Link Series starting with routine A1. | 
| , See MICRO 10 for detailed instructions. | 
| | Note: /f the microdiagnostics fail to load, exit to . | : 
3 PANEL 150, Entry A. : | | —* : | 
| Microdiagnostics fail? , | | 
| YES 
| 1. Display and record the Error Message Bytes. 
See MICRO 12 for detailed instructions. 
2. Exit to FS! 950. | . 
NO | | 
Follow the instructions in the Additional Action | | 
| column. | 
| 7 *When replacing A1K2, A1L2, A2G2, A2D2, 
| | | | - ss | | oe or A2E2, check the addressing jumpers. | | 
| a | See INST 6. 
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CABLE CHART 


This chart shows every cable and connector in the 
3350. When directed to check cables, check every 
connector in the group. 


See CTL-I 993 for cable checking hints. 
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441308 


CABLE CHART 


Reference Diagrams 


Cable Group No. Cable Group Name | Cable Connector Locations 
| 0 | DeviceBusin | o1a-A2va | O1A-A1v2— | O1A-A1A2 O1E-A1A2 O1E-A1V2 


Device Bus Out ae 01A-A2V5 01A-A1V3 01A-A1A3 01E-A1A3 01E-A1V3 DEV-I 100 
Device R/W Data Le 01A-A2V2 01A-A1U3 01A-A1B3 01E-A1B2 01E-A1U2 


Drive A 01A-A1A4 P532 
3 Servo Power Amp. 

Drive B 01A-A1V4 P542 
Drive A 01A-A1A5 P635 

HDA Sequence Control 
Drive B 01A-A1V5 P636 

: . Drive A 01C-A1A3 

‘HDA Servo 

Drive B 


01D-A1A3 


LOC 4, 14 


LOC 4, 14 


01A-A1B2 
01A-A1U2 


LOC 6 


01A-A1Y3 
O1A-A1Y4_ 


01C-A1A2 
01D-A1A2 


Drive A 
Drive B 


HDA Head Select R/W 370 


01A-A2C2 01B-A1G2 01B-A1E2 
7 Control Interface Tag In 01A-A2A2 01B-A1G2 01B-A1E2 CTL-! 105 to 116 
01A-A2B2 01B-A1C2 01B-A1A2 


01B-A1H2 
01B-A1H2 
01B-A1D2 


01B-A1F2 
01B-A1F2 
01B-A1B2 


01A-A2C3 
01A-A2A3 
01A-A2B3 


Control Interface Bus In CTL-! 105 to 116 


01A-A2C4 
01A-A2A4 
01A-A2B4 


01B-A1H1 
01B-A1H1 
01B-A1D1 


01B-A1F1 
01B-A1F1 
01B-A1B1 


Control Interface Bus Out CTL-I 105 to 116 


01A-A2C5 01B-A1G1 01B-A1E1 
01A-A2A5 01B-A1G1. 01B-A1E1 
01A-A2B5 01B-A1C1 01B-A1A1 


A Control Interface Tag Out CTL-1! 105 to 116 


CE Panel Switch 


18 Aug 78 


CABLE CHART 


FSI 940 


FSI 940 


FSC/ERROR CODE MATRIX 


DESCRIPTION © 


The chart that starts on FSI 952 contains combinations of 
Fault Symptom Codes and microdiagnostic Error Codes. 
The flowchart on this page shows how to use that chart. 


LEGEND | . 

Cb1 Grp X — This refers to one of the specific cable groups 
shown on FSI 940. 

HANG — No Fault Symptom Code available but the CPU 
is in a hang condition. 

NOLD -— Microdiagnostics cannot be loaded. | 

TOUT 


3350 


— Functional microcode timed out. 
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441308 


The Fault Symptom Code 
(Sense Bytes 22 and 23) 
and the microdiagnostic 
Error Code combinations 
that are associated with 
the failing device. 


Scan the charts starting 
on FSI 952 for the 
combinations recorded. 


Matching 
combination 


No 


Error Analysis 


Exit to MICRO section 
and follow instructions 


under the first failing 
Error Code. 


MICRO 


eX 
SY 


Yes 


oo” 


ar 


Example: 


FSC 1915 and Error Code 


A210. 


FSC 9009 and Error Code | 


A210. 


Nae 


\ 


aes 


oy 


\ } 
Pt ee 


Replace or check the 


3350 
C2 Module 
installed 


listed FRUs. 


Trouble 
corrected 


Yes 


Maintenance 
procedure 


complete, 


START 500 


| Note the following: 


1. Look for common FRUs 
listed for different FSC/ 
MICRO combinations. 


2. Multiple drive failures 


are usually caused by 
A2xx FRUs or Device 
Interface cables. 


3. When replacing A1K2, 


A1L2, A2G2, A2D2, or 
A2E2, check the address- 
ing jumpers. See INST 6. 


4, When replacing A1C2 


(A1T2), A1C4 (A1T4), 
A1D2 (A182), A1D4 
(A1S4), or Pwr Amp . 
P532 (P542), the servo 
velocity gain must be 
adjusted. See ACC 800, 
Entry B for procedure. 


Error Analysis 


Exit to MICRO section and 
follow instructions under 


the first failing Error Code 


MICRO 


l'SC/ERROR CODE MATRIX 


To remove power from the 
A2 Board of the offline 
controller, manually trip 
CP221. To power on, set 
CP221 to the on position. 


Before removing the A2F2, 
A2G2, A2L2, or A2T2 
cards, terminator cards must 
be installed in the offline 
controller to prevent errors 
in the online controller, 


Before replacing the A2M2 
card in the offline controller, 
the following jumpers must 
be installed in the online 
controller to prevent errors 
in the online controller: 


A2M2P03 to A2M2P08 
A2M2M11 to A2L2P08 


Remove jumpers after the 
A2M2 card is replaced. 


FSC/ERROR CODE MATRIX 


FSI 950 


Install terminator cards on 
the pin side of the A2 
Board as follows: 


1. When replacing A2F2, 
A2L2, or A2G2, install 
terminator card, 

P/N 4516953, in A2V4 
and A2V5. 

2. When replacing A2T2, 

install terminator card, 

P/N 4516956, in A2V2. 


FSI 950 


FSC/ERROR CODE MATRIX 


HANG 
HANG 
| HANG 
HANG 
HANG 
HANG 
HANG 
HANG 


TOUT 
TOUT 
| TOUT 
| TOUT 
TOUT 
TOUT 
TOUT 
TOUT 
TOUT 
TOUT 
TOUT 
| TOUT 
TOUT 
TOUT 
TOUT 
TOUT 
TOUT 
TOUT 
| TOUT 


0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
| 0000 
0000 
0000 
0000 
0000 
0000 
| 0000 
| 0000 
| 0000 


| 1000 
| 1000 
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A120 
A212 
A240 
A258 
A260 
B829 
BA62 
NOLD 


A158 
A211 
A223 
A227 
A258 
A514 
A553 
AD9D 
B8F5 
B810 
B821 
B825 
B829 
B845 
B861 
B862 
BA21 
BB16 
NOLD 


A121 
A123 
A125 
A130 
A151 


A152 


A153 
A157 
ADO4 
AD1A 
AD15 
AD17 
AD18 
AD48 
AF1B 
AF26 
AF84 
BiFD 
B8D3 
B8D4 
B844 
BBFB 
NOLD 


A215 
NOLD 


“A2G2 
CBL GRPO 


A2G2 


A2G2 


A2G2 
A1C4(T4) 
AiC4(T4) 
A2F2 


CBL GRP O 


A1K2(L2) 
Ai J4(M4) 
A1K2(L2) 
A2K2 

A1J4(M4) 
A1J4(M4) 
A1H2(N2) 
A2S2 

A1F2(Q2) 
A1E2(R2) 
A1E2(R2) 
A1E2(R2) 
A1E2(R2) 
A1K2(L2) 
A1K2(L2) 
A1F2(Q2) 
A1H2(N2) 
A2L2 


A2K2 
A2Q2 
A2K2 
A2G2 
A2F2 
A2Q2 
A2F2 
A2P2 
A1F2(Q2) 
A2Q2 
A2Q2 
A2G2 
A2P2 — 
A2G2 
A2P2 
A2K2 
A2N2 
A1J2(M2) 
A2P2 
A2G2 
A1CA(T4) 
A1J2(M2) 
A2G2 


CBL GRP 1 


A2L2 


A2F2 
~ A1K2(L2) 
A2F2 


A2G2 


A1H2(N2) 
A1E2(R2) 
A1G2(P2) 
A1H2(N2) 


A1G2(P2) 
A1E2(R2) 


A1E2(R2) 


A2G2 


CBL GRP 7 
A2P2 


CBLGRPA 
CBL GRP 8 


CBL GRP 8 


CBL GRP 4 
A2P2 
A2P2 
A2S2 
A2S2 


CBLGRPA 


CBLGRPA 


CBL GRP 9 
A2L2 


A2G2 
CBL GRP O 


A1E2(R2) 


A2P2_ CBLGRPA 
A2P2 


CBLGRPA A2F2 
A1K2(L2) 
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CBL GRP 1 


A2L2 


CBL GRP 1 


A2L2 


A2F2 
A2F2 
A2F2 
A2F2 
A1K2(L2) 


A2G2 
A2G2 


CBL GRP 1 


A1C2(T2) 


A1F2(Q2) 
A1E2(R2) 
A1D2(S2) 
A1F2(Q2) 
A1D4(S4) 
A1E2(R2) 
A1E2(R2) 
A1C4(TA4) 


A1C2(T2) 
A1C2(T2) 


A1K2(L2) 
A1K2(L2) 
A1K2(L2) 


A1K2(L2) 


A1G2(P2) 
A1E2(R2) 
A1D2(S2) 
A1E2(R2) 
A1D2(S2) 


-A1E2(R2) 


A1E2(R2) 
A1E2(R2) 


A1C4(T4) 


~A1D2(S2) 


A1D4(S4) 
A1C4(T4) 
A1D2(S2) 
A1D2(S2) 
A1E2(R2) 
A1C4(T4) 


A1E2(R2) 


CBL GRP 1 


A2L2 


A1K2(L2) 


CBL GRP 1 


A2G2 
A1K2(L2) 


CBL GRP 4 


A1F2(Q2) 
A1D4(S4) 


A1C4(T4) 
A1D2(S2) 
A1C4(T4) 


A1C4(T4) 


A1E2(R2) 


A1D2(S2) 


A1K2(L2) 
A1K2(L2) 
A1K2(L2) 


CBL GRP 1 


A1K2(L2) 
A1K2(L2) 


CBL GRP 1 


A1C2(T2) 
A1C2(T2) 


A1E2(R2) 


A1C4(T4) 


A1C2(T2) 


I'SC/ERROR CODE MATRIX FST 952 


CBL GRP O 


CBL GRP 4 
A1F2(Q2) 


A1C2(T2) 
A1D4(S4) 


_FSC/ERROR CODE MATRIX FSI 9§2 


th 


FSC/ERROR CODE MATRIX FST 954 


FSC/ERROR CODE MATRIX 


A1D4(S4) A1E2(R2) A254 A1H2(N2) 
A1E2(R2) — A530 A1H2(N2) 
A1C4(T4) A1E2(R2) B8DB | A1H2(N2) 
A1CA(T4) | BBFA A1H2(N2) 
ais AD15 A1H2(N2) A1J2(M2) A1B4(A1U4)¢ 
A1E2(R2) | | 
A1E2(R2) A1CA(TA) B8DB | A1D4(S4) 
A1E2(R2) | : BSF4 A1D4(S4) 
‘A1C4(T4) B8F5. | A1D4(S4) 
A1G2(P2) AD15 A1H2(N2) 
A1F2(Q2) B8DB A1H2(N2) | A1E2(R2) 
A1E2(R2) BSF4 A1H2(N2) 
eta B8DB_ | A1G2(P2) CBLGRP5 |  A1H2(N2) CBL GRP 6 
A1D2(S2) ee ae AD28 A202 | 
A1D4(S4) A1D2(S2) A1E2(R2) AD88 A1H2(N2) 
A1C4(T4) A1D4(S4) AD94 A1H2(N2) 
Cae B8DA_ | A1G2(P2) A1H2(N2) 
A1D2(S2) A1G2(P2) B881 A1E2(R2) 
A1G2(P2) A1D2(S2) | B8A9 A1D2(S2) A1G2(P2) 
A1D2(S2) A1G2(P2) 7 B917 A1G2(P2) A1D2(S2) 
—A1D4(S4) A1C4(T4) . ~ A1F2(Q2) B931 A1D2(S2) A1G2(P2) 
A1D4(S4) } | | 
A236 A1K2(L2) A1G2(P2) 
A1C4(T4) A1E2(R2) | B837 A1C4(T4) 
A1E2(R2) A1C4(T4) A1D4(S4) B874 A1C4(T4) 
A1E2(R2) A1D4(S4) - ; B887 A1E2(R2) 
a aA a BA62 A1C4(T4) 
| | | B886 A1D2(S2) A1G2(P2) 
A1C4(T4) | | BS8AB A1E2(R2) ; : 
A1D4(S4) A1C2(T2) | | 
A1C4(T4) A1D4(S4)  A1E2(R2) A240 | A1K2(L2) CBL GRP O 
A1C4(T4) A1D4(S4) B811 A1H2(N2) A1E2(R2) 
A1D4(S4) B818 A1H2(N2) 
A1J4(M4) B829 A1E2(R2) 
A2L2 B844 A1E2(R2) 
A1J4(M4) Ai58 | CBLGRP1 A2L2 
A1J4(M4) A240 A1K2(L2) CBL GRP 1 
A1J4(M4) B827 A1E2(R2) | 
A1E2(R2) B862 A1K2(L2) A1E2(R2) 
A2L2 NOLD | CBLGRPA A2G2 
A1H2(N2) A1D4(S4) | A1A1 A2G2 CBL GRP 9 
ae } A141 A2L2 A2G2 
A1H2(N2). A1G2(P2) A1B4(A1U4)t | Ai5B. | A2G2 
A1J2(M2) - A2T2 ~ A1H2(N2) A1G2(P2) A157 A202 A2L2 
| A158 | A2F2 
A2ZQ2 AzP2 A159 | A2L2 A2F2 
A1J2(M2) 
ATH2(N2) B511 A2F2 CBL GRP 8 
NOLD | A2G2 CBL GRP 9 CBLGRPA 
| t This card used only on fixed head models at EC level 451140 or later. 
a ALO952 | 2358298 | | 441300 | 441310 |_ 
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SC/ERROR CODE MATRIX FST 956 
FSC/ERROR CODE MATRIX | 
Fault 
Symptom 
Code 
A1H2(N2) 
—A1J4(M4) A1G2(P2) A1K2(L2) 
A1J4(M4) A1K2(L2) A2K2 A2G2 
A1E2(R2) A1G2(P2) A1K2(L2) 
A2F2 A1G2(P2) 
A2G2 A1G2(P2) 
A1G2(P2) A1K2(L2) 
A2Q2 A2L2 
A1G2(P2) A1H2(N2) CBL GRPO A1C4(T4) A1E2(R2) 
A1G2(P2) A1K2(L2) A1E2(R2) A1G2(P2) A1C4(T4) 
A1E2(R2) A1C4(T4) A1D2(S2) 
A1G2(P2) A1C4(T4) | 
A2L2 A1C4(T4) A1D2(S2) 
A1C2(T2) A1C4(T4) A1E2(R2) A1G2(P2) 
A2F2 A1CA4(T4) A1D2(S2) A1E2(R2) 
A2S2 A1D2(S2) A1C4(T4). 
A2K2 A1D2(S2) 
A2S2 A2P2 A1D2(S2) A1G2(P2) 
A2Q2 A1C4(T4) 
A2P2 A2G2 A2S2 CBL GRP 9 A1G2(P2) A1D2(S2) 
A2S2 A2P2 A1G2(P2) 
A2P2 A1D2(S2) A1G2(P2) 
A2G2 A2S2 CBL GRP 9 A1C4(T4) 
A2G2 A1E2(R2) A1C4(T4) 
A2K2 A2G2 A1C4(T4) 
A2L2 A2G2 A1C4(T4) 
A2F2 A2L2 _ CBL GRP 8 A2F2 
CBL GRP 1 A1K2(L2) A2L2 A2F2 
A2F2 CBL GRP 1 A1K2(L2) CBL GRP 8 
A1K2(L2) A1H2(N2) A1K2(L2) 
A2F2 CBL GRP 1 A1K2(L2) A2K2 A2G2 CBL GRP 1 A1K2(L2) 
CBL GRP 1 A1K2(L2) CBL GRP 1 CBL GRP O 
A1K2(L2) A1H2(N2) CBL GRP O 
CBL GRP O A1H2(N2) A2F2 A1K2(L2) CBL GRP O A2F2 
A1D4(S4) ~ A1F2(Q2) CBL GRP 1 
reer AIG2IP AIK2(L2) 
| A1E2(F | 1K2(L2 A1G2(P2) 
A1K2(L2) A1E2(R2) fe aa 3) A1K2(L2) 
A1K2(L2) A1F2(Q2) A1K2(L2) 
A1E2(R2) A1F2(Q2) 
A1D2(S2) A1F2(Q2) 
A1E2(R2) A1G2(P2) 
A1C2(T2) CBL GRP 5 A1D4(S4) A1F2(Q2) 
A1F2(Q2) A1F2(Q2) 
A1F2(Q2) ee 
A1F2(Q2) A2Q2 A2K2 
A1D4(S4) A1C2(T2) A1J2(M2) ~CBL GRP 6 
A2G2 A2L2 A2P2 | 
A1K2(L2) A1G2(P2) fore A2Q02 
A1G2(P2) A1H2(N2) A2R4 A2Q2 
A1K2(L2) A1G2(P2) oo dene: 
A2T2 A2S2 
A2T2 
ALoss6 | 2358299 | | 441300 | 441301 | | 
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FSC/ERROR CODE MATRIX 


4944 
4944 A1G2(P2) 
4944 A2S2. 
4944 A2P2 
4944 A2S2 
4944 A2P2 
4944 A2T2 
4944 A2S2 
4944 A2T2 : 
4944 A1J4(M4) 
4944 A2P2 
4944 A2P2 
4944 A202 
4944 A2P2 
4944 A2S2 
4944 A2T2 
4949 A2K2 
9001 A2Q2 
9001 A1K2(L2) 
9002 A2L2 
9002 A202 
9002 A2T2 
9002 A2K2 
9002 A2L2 

| 9002 A202 
9002 A2S2 
9002 A2P2 
9002 A2K2 
9002 A202 
9002  A2P2 
9002 A202 

| 9002 A2P2 
9002 A202 
9002 A2P2 
9002 A202 
9002 A2P2 
9002 A2P2 

| 9002 A2L2 
9003 CBLGRP 1. 
9003 A2F2 
9003 A2F2 
9003 A2L2 
9003 A202 
9003 A2L2 
9003 A2F2 

ALO956 | 2358299 
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A1H2(N2) | 


A2P2 | 


~A2Q2 


A2S2. 


A2P2 


A1H2(N2) 
A2Q2 
A202 


A2P2 
A2S2 


— A2T2 


A1E2(R2) 


“A2G2 


A2S2 __ 
CBL GRP 7 


A2G2 


A2S2 
CBL GRP 8 


A2Q2 
A2Q2 
A2K2 


A2Q2 
A2S2 
A2F2 


A1K2(L2) 
CBL GRP 1 
CBL GRP 1 


A2F2 
A2G2 
A2P2 


CBL GRP 5 


A2Q2 
A2T2 


CBL GRP 7 
A2S2 
CBL GRP 8 


A2T2 


~A1G2(P2) 


441300 441301 
31 Mar 76 | 1 Jun 76 


|} A2L2 
A1H2(N2) 
A2F2 
A2K2 
A2Q2 
A2Q2 
A2N2 
| A2P2 
A2S2 
A1H2(N2) 
A2P2 
A2S2 
A1D4(S4) 
A1D4(S4) 
A2F2 


A202 
A2K2 
A202 
A202 
CBL GRP 1 
 A2K2 
A2K2 

CBL GRP C 


A2F2 
A2K2 
A2F2 
A2F2 


| A2K2 
A2K2 
CBL GRP 7 
A2K2 — 

CBL GRP 7 
A2K2 | 
CBL GRP 8 
A2G2 

A2P2 

A2Q2 

A2G2 

CBL GRP O 
A2G2 
A2G2 
A2L2 
A2K2 

CBL GRP O 
A2Q2 

| A2P2 
A2P2 
A2K2 
A2G2 

CBL GRP O 
A1H2(N2) 
A1J4(M4) 
A1J4(M4) 
A1ez(R2) 
A1E2(R2) 


A2F2 
A2P2 
A2P2 — 


A2P2 
A1D4(S4) 
A2Q2 
A2Q2 


CBL GRP 8 


A2L2 
A2K2 


A2F2 
A202 


A2K2 
A2G2 


CBL GRP 7. 


A2G2 


CBL GRP 7 
CBL GRP 7 
A2K2 
CBL GRP 7 
A2L2 
CBL GRP 7 
A2K2 
A2K2 
A2K2 
A2N2 


A2F2 


CBL GRP 8 


A2K2 
A2Q2 
A2F2 


A2F2 
A2F2 


-CBL GRPO 


A1E2(R2) 
A1K2(L2) 


A2L2 


CBL GRP 8 


A2L2 


CBLGRPA 
A2K2 


A2F2 


A2P2 


CBLGRP 8 


PSC/FRROR CODE MATRIX FST 958_ 


A1K2(L2) 


CBL GRP 7 


CBL GRP 8 


A2S2 


FSC/ERROR CODE MATRIX FSI 958 


| a a rn 
a a DP SC GW SW 


FSC/ERROR CODE MATRIX 
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A202 A2P2 
A202 A2F2 A1H2(N2) 
900E A2L2 A2F2 A2P2 
900E CBL GRP O A1H2(N2) A2F2 
| 900E A1K2(L2) A2P2 
9O0E A1K2(L2) A1F2(Q2) A2P2 
S00E A1E2(R2) A1K2(L2) A202 
9O0E A1K2(L2) A1H2(N2) 
900E A2F2 
900E A1F2(Q2) A2S2 A2P2 
900E CBL GRP 4 A2K2 A2F2 
900E A1E2(R2) A2F2 A2K2 
9O00E A1F2(Q2) oes 
cate mare A2K2 A2S2 
900F A1H2(N2) CBL GRP O A1K2(L2) 
9O0F A1K2(L2) | A2G2 A2F2 
900F A1K2(L2) A1G2(P2) A1F2(Q2) CBL GRP 1 A2F2 
| 900F A1K2(L2) CBL GRP 1 A2F2 
| 900F A1F2(Q2) A2K2 
900F A1J4(M4) A2F2 A2G2 
| 900F A1H2(N2) A2S2 
| 900F A1F2(Q2) | A2S2 
900F A1E2(R2) A1J4(M4) A1K2(L2) A2K2 A2F2 
| 900F A1H2(N2) A1E2(R2) A1J4(M4) A2F2 A2K2 
| 900F A1E2(R2) A2N2 
900F A1H2(N2) A2F2 A2K2 CBL GRP 8 
900F A1K2(L2) 
9O0F A1F2(02) A2K2 A2F2 
900F A2G2 CBL GRP 8 A2K2 A2F2 
| 9100 CBL GRP O A2K2 A2F2 
| 9101 A2P2 A2F2 
9101 A2R2 A2K2 
| CBL GRP O A1H2(N2) A2F2 
* 3 t525 A2F2 CBL GRP O A1H2(N2) 
| 9102 A2P2 pais meee 
| 9102 AON? CBL GRP O A1H2(N2) A2F2 
| 9102 A2S2 A1K2(L2) CBL GRP 1 
9102 A2N2 A2K2 A2F2 
9102 A2Q2 
9102 A2Q2 A2K2 A2G2 
9102 A2N2 A1K2(L2) CBL GRP O A2G2 — 
| 9102 A2N2 A1K2(L2) CBL GRP O CBL GRP 1 
| 9102 | A2N2 A2L2 | 
| 9102 A2N2 A2L2 | 
| 9102 A2P2 CBL GRP 1 A2L2 
bane patos CBL GRP O A1K2(L2) 
oe pra A2F2 A2K2 — 
| 9102 . A2N2 oT, 
| 9102 A2N2 A2G2 A2K2 
A2G2 CBL GRP 9 
A2F2 A2K2 
| ALOG960 2358300 441300 441301 441310 
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FSC/ERROR CODE MATRIX 


CBLGRPA 
A2K2 


A2L2 A2P2 
A202 

 A2K2 
A2F2 | 
A2R2 | 2 — A2N2 
CBL GRP 1 
CBLGRPA 


A2S2 A2P2A2K2 


A1H2(N2) _ CBLGRP2 | A202 


A2P2 
A2P2 
A2R4 
A2S2 
A2R4 
A2Q2 
A2S2 


A2L2 
A2L2 
A2S2 


A2S2 
A2S2 
A2R4 


 A2P2 


A2P2 


A2K2 
A2P2 


Capacitor 


CBL GRP 1 
A1K2(L2) 
A1H2(N2) 
A2P2 
A202 
A2P2 
A2P2 
A1H2(N2) 


A2F2 


A2Q2 


CBL GRP 2 


A2Q2 


A1K2(L2) 


A1J2(M2) 


A1H2(N2) 


A2N2 , from 
A2P2 | | | A2R2D13 


A2Q2 A1J2(M2) | A2F2 | A1H2(N2) 
A2Q2 : 
A1J2(M2) 
A2S2 


A2S2 : to 
A2Q2  A2R2D08 
A2P2 

A2P2 


A2P2 


A2S2 
A2S2 
A2N2 — 
A2N2 
A2N2 
A2S2 
A2N2 
A2N2 


A2S2 
A2N2 
A2N2 


A2P2 
A2P2 
A2P2 
A2P2 
A2P2 
A2G2 
A2P2 
A2P2 
A2S2 


A2P2 


| | ALO960 | 2358300 | | 441300 | 441301 | 441310 
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I'SC/ERROR CODE MATRIX FST 962. 


PRIMARY/ALTERNATE SWITCH | | PRIMARY/ALTERNATE switch FSI 968 


Analysis Procedure | FSI976 
FSI 986 

Figure 1 shows the A2 controller (A2 Board) online. The n 

Primary LED is on and the Alternate LED is off. AL 


Primary/Alternate Use the Analysis Procedure 
switch failures. DC voltages: on this page and the Ch 1 
—4 Vdc at A2M2B06 probe to isolate the pro- 


+6 Vdc at A2M2B11 


Use the table below and scope the line with the failing LED. 
The conditions for correct operations are given as follows: 


Primary LED LED On LED Off 


Switch Common H) Approximately -4 Vde | Ground 
+Pwr On Reset - ® ~Level (MST-1) ~Level (MST-1) 
Online Latch @ | —Level (MST-1) +Level (MST-1) 
Lamp Driver Ground 


blem. 


Replace Card 


A2M2 in each controller 
one at a time. 


Trouble 


Trouble 
corrected 


No Maintenance procedure 
ae complete. ; 


Ground 


LED Off 


Switch Common © | Approximately -4 Vde | Ground eonected Bret ely sep ite 4 Vde PWR 355B Returnte- MAP paaerecordad 
| MAMMAL. ESE ate Vdc PWR 360A on FS! 970. If entry to this 
+Pwr On Reset ~—Level (MST-1) ~Level (MST-1) ‘ switch circuits using +6 Vde 36 se ee 
Online Latch —Level (MST-1) +Level (MST-1) Figure 1. perform steps listed in Addi- 
Lamp Driver Approximately +2 Vde | Ground | Henal Aeron. commen START 500 
: | Maintenance procedure that page: 
Return Side of LED J) Ground Ground complete. : 
Sweep 50 us/div a 
Trigger Internal | : . 
Ch1 Use Figure 1. Common Exit 
volts/div 0.2 
START 500 probe x10 
Figure 1. Primary/Alternate Switch Circuits : 
A2 Controller C2 Controller 
U3 U3 U3 U03 Time 
| U03| Time neg tam 9 BO2 p02 | DO2 = Delay . & OF a Ee 
= Soy amp —~O—O—O +Power on Lamp B02 DO03 1D03 
| Delay ~ | Driver 1513 a O-—O @ 
04 U3 V3 Reset , Driver | S513 ) 
{* Power on UOT S| Latch | U3 D12 [p12 | C2 6 V3 
poe } J u3 pog Q-—O ® a hei | | 
AY J, B13 = nee = C2 Power Panel (YC100) 9 
V3 | U3 | U3 7 U3 V3 T V3 
D13 


D13 |D12}{ D02 D02 |D12] D13 |D11 


| Primary Alternate 


| AL0969 
Side 1 of 2 


3350 


2358688 
| Part No. | 
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PRIMARY/ALTERNATE SWITCH FSI 968 


3350C2 PROBLEM ANALYSIS 7 _ ee sssocaProsiem anatysis FSI 970 


, | FSI 
Pe ocr ? | 2 - OX START 100, 130 Service Procedures: 
The analysis procedure for the 3350 C2 Module has two CTL-1 190, 240 


Troubleshoot the failing eriveag 
objectives. ” 


drive as follows: 

1. Vary the failing drive 
offline to run in 
Inline mode. 

2. Set the CE Mode 
switch to the drive to 
be tested. 

3, Ensure that the correct 

3350 microdiagnostic 

disk is loaded into the 

storage control reader 


_ Read Notes 7 through 5 on this page. 


The following procedure must be followed to prevent inter- 


1. To allow the customer to run online while the problem is | 
: | fering with the operation of the online controller. 


being isolated. 
2. To determine as soon as possible which of the following 
areas are at fault: 


A2 Controller 
C2 Controller 
Storage control 


Power must be removed from the A2 Board of the offline. 
controller by manually tripping CP221. 


3350 C2 problem 
analysis. 


Before removing the A2F2 or A2L2 card, install a terminator 
card (P/N 4516953) in A2V4 and A2V5 on the pin side of the 
board. 


: MICRO 10 7 
renin drt ace cables | | MICFL 20 Before removing the A2T2 card, install a terminator card 
A drive or drives (P/N 4516956) in A2V2 on the pin side of the board. 


Device interface cables a z —— J 
: | N microdiagnostics, ; , ee | 
starting with ae At It is possible to have two Before removing A2M2, install the following jumpers on the 
/ problems on the string at ag - online controller: 


from the offline con- time (see Note 1) 

Her | F F same time {see NOTE t). 
troller by operating its A2M2P03 to A2M2P08 
A2M2M11 to A2L2P08 


Execute switch. See 
Remove jumpers and terminators after cards are replaced. 


Notes: 


1. The following example shows how two problems may exist | 
on a String at the same time: 


a. The C2 Module has a problem and is offline; the A2 
Module is online. | 

b. A drive starts failing. 

c. Run microdiagnostics on the C2 Module; expecting to 
get an Error Code related to the drive failure. 

d. An A140 Error Code occurs that indicates the C2 con- 


MICRO 10 for detailed 
instructions. 


Read the Service Proce- 
dures before performing 
actions on the offline 

Microdiagnostics fail 


controller when the 3350 
string is running from the 
online controller. 


troller is failing. 
e. Run microdiagnostic on the A2 Module. An A210 Error MICRO 10 Both controllers om 
Code occurs indicating a drive error. Troubleshoot one | MICFL 20 i ia , 


problem at a time 
Run microdiagnostics, 
starting with routine A1, 
from the other controller 
by operating its Execute 
switch. 


——e__ & 
3350 : 


Troubleshoot the failing 
controller as follows: FSI 976 
1. Vary a drive offline to 

run in Inline mode. 

Set the CE Mode 


2. If only one drive is failing, it is not necessary to run the 
drive online from both controllers. The drive exhibits the 


. . . Yes 
same failure running from either controller. 


string switch feature 
installed (See 
7 | : , Note 4.) 
3. An attempt must be made to run the string online from both a 
controllers to answer the question correctly. Take the No 


No switch to the offline 
path if one controller can run all drives online. Ry Gaus: 

Ensure that the correct 
FSI 980 3350 microdiagnostic 
disk is loaded into the 
storage control reader. 


4. If the string switch feature is installed on only one con- 
troller board: 


a. Take the No path if troubleshooting the controller with- 


Microdiagnostics fail 


Microdiagnostics load 
(See Note 5.) 


Only one 
drive fails 
(See Note 2) 


out the string switch feature. | | No a sted don't ace cane 7 Ls, 
b. Take the Yes path if troubleshooting the controller with cm WICEL BO | 
the string switch feature. (Run microdiagnostics on the sg Pail | pee 166 


Symptom Code 
1915 


interface attached to both controller boards. Microdiag- 
nostics can be run from the other interface only if the 
controller it is attached to is ONLINE.) 


on) Run microdiagnostics, 


Return to MAP page F : : 
starting with routine Al, 


previously recorded on 
this page. If entry to this 
page was from an FSI 
page, perform steps listed 
in Additional Action 
column on that page. 


No 
Microdiagnostics fail 


on the failing controller 


Yes A | by operating its Execute 
switch. See MICRO 10 


2, | FS! 950 for detailed instructions. - — Yes | YY 


DEV-I 410 , | | FS1974 


Common Exit 
FS! 950 


3350 AL0969 2358688 | 441301 441307 441309 | 441310 
Seq. 2 of 2 | Part No. 1 Jun 76 3 Oct 77 15 Jul 79 | 27 Jun 80 | 


5. Microdiagnostics can be loaded and run on the failing con- 
troller while the other controller is running online. 
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3350 C2 PROBLEM ANALYSIS 


FS!970 
FSI 982 


The 3350 
string can be 
taken offline 


No 


Possible Causes GO 


The failing controller 
must be run online to ver- 
ify the trouble is cor- 

rected (see Note 1). 


am a}. The A2M2 card in either 
controller. The A2M2 
card may be replaced in 
the failing controller 
(see Note 2). 

2. The Primary/Alternate 

switch. See FSI 986, 
Entry B for the isolation 
procedure and FS! 968 
for the switch diagram. 


FSI 986 


Fault 
Symptom Code 
1915 


Yes 
No 


Return to MAP page pre- 
viously recorded on FSI 
970. If entry to this page 
was from an FSI page, 
perform steps listed in 
Additional Action column 
on that page. 


DEV-! 410 


Note 1: The Primary/Alternate switch determines which 

controller is operating online. | 

With the switch set to Primary: + 
The A2 controller is online. 
The C2 controller is offline. 

With the switch set to Alternate: 
The A2 controller is offline. 
The C2 controller is online. 


Common Exit 


To change the status of the controllers: 

1. Power off the 3350 string. 

2. Change the Pri mary/Al ternate switch setting. 
3. Power on the 3350 string. 


Note 2: Before replacing the A2M2 card, install the 
following jumpers on the online controller: 
A2M2P03 to A2M2P08 
A2M2M171 to A2L2P08 
Remove jumpers after the A2M2 card is replaced. 


| AL0974 | 2358716 441301 | 44309 
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3350 


441310 ] “| 
27 Jun 80 


FSI 986 


Make the failing controller 
the online controller (see 
Note 1). 


| Diagnostics may fail if the r 
[failing controller is made 5 
the online controller, i 
er | 


eee ee 


MICRO 10 
MICFL 20 


| Microdiagnostics 


Run microdiagnostics, 
starting with routine A1, 
on the failing controller 

by operating its Execute 
switch. 


Microdiagnostics fail 


Take drive out of CE Mode 
and press the Attention 
pushbutton, 


Replace Card 


In failing controller: 
A2M2 


The failing controller 
must be run online to ver- 
ify the trouble is cor- 

rected (see Note 1). 


’ Maintenance procedure 
complete. 


START 500 


Yes 


Replace Card 


In the other controller: 
A2M2 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics, 
Starting with routine A1, 
on the failing controller 
by operating its Execute 
switch. 


Replace Card 


In the failing controller: 
A2M2 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics, 
starting with routine Al, 
on the failing controller 

by operating its Execute 
switch. 


Microdiagnostics fail 


Maintenance procedure 


complete. Yes 


Ss FS! 950 


START 500 


The controller must be run 
online to verify the 
trouble is corrected (see 
Note 1). 


Controller fails 


. Yes 
Controller fails 


3350 C2 PROBLEM ANALYSIS 


Fault 
Symptom Code 
1915 


No 


Return to MAP page 
previously recorded on 
FS1970. If entry to this 
page was from an FSI 
page, perform steps listed 
in Additional Action 
column on that page. 


pe 


Common Exit 


Yes 


3350 C2 PROBLEM ANALYSIS 


FSI 974 


DEV-1 410 


FSI 974 


3350 C2 PROBLEM ANALYSIS. 


Note 1: Take the No path if some drives run from the A2 
controller and some drives run from the C2 controller. 


Example: lf a cable is open on the device interface 

between drives 3 and 4 (see Figure 1). A2 controller 

will run online with drives 0, 1, 2,and 3. The C2 controller 
will run online with drives 4, 5, 6, and 7. 


Note 2: The Primary/Alternate switch determines which 
controller is operating online. | 
With the switch set to Primary: 
_ The A2 controller is online. 

The C2 controller is offline. 
With the switch set to Alternate: 

The A2 controller is offline. 

The C2 controller is online. 


To change the status of the controllers: 

1. Power off the 3350 string. 

2. Change the Primary/Alternate switch setting. 
3. Power on the 3350 string. | 


| Continue problem 
analysis on C2 controller: 


| 1. Vary drive 0 offline. 
| (See Figure 1.) 

| 2. Take all other drives 
out ot CE Mode and 
press the Attention 
pushbuttons. 


MICRO 10 
MICFL 20 


Microdiagnostics 
- Run microdiagnostics, 
starting with routine A1, 


on the C2 controller by 
| Operating its Execute 


| switch. pee 
<.Microdiagnostics fail _ 1 Yes 

| No | 
FSI 950 


Fault Symptom 
Code 1915 


ve page was from an F 


oJ DEV-I 410 


3350 


‘Microdiagnostics fail 


Return to MAP page 
previously recorded on 
FS!970. If entry to this 


page, perform steps | 
listed in Additional Action | 
column on that page. 


Ss Common Exit 
| 441301 | 441309 | 441310 =~ 
1Jun76 | 15 Jul79 | 27 Jun 80 , 


SI 


| Continue problem 


Microdiagnostics 


analysis on A2 
controller: 


1. Vary the first failing 
drive running from 
the A2 controller 
offline. . 

2. Set the CE Mode 
switch to the drive to 
be tested. 

3. Ensure that the correct 

3350 microdiagnostic 

disk is loaded into the 

storage control reader. 


MICRO 10 
MICFL 20 


Run microdiagnostics, 
starting with routine A1, 
on the A2 controller by 

operating its Execute 
switch. See MICRO 10 
for detailed instructions. 


Alternate switch diagram. 
Return here if problem is 
not solved. 


FSi 968 and Return SS 


Continue with analysis : 
procedure, 


Exit to FIS 968 for Primary/ 


FS!1970 


A] 


All drives 
fail from both 
controllers (see 
“Note 1) 


Yes or 
don’t know 


r= at ou Coen Em . 
Suspect a problem in one 
of the following: 


1. Storage control. 

. Control interface 
cable. 

3. One or both 

controllers. 

4. Device Interface. 


1) 


Ensure the Primary/ 
Alternate switch is 
- Operating correctly: 


1. Make the C2 con- 
troller the online 
controller (see 
Note 2). 

2. Only the Alternate 

LED should be on. 


_ Only 
the Alternate 
LED is on 


Yes 


| Make the A2 controller 
the online controller 
(see Note 2). Only the 
Primary LED should be on. 


Only 
the Primary 
LED is on 


Yes 


MICFL 20 
MICRO 10 


Microdiagnostics 


. Put drive 0 in CE 
Mode (see Figure 1). 
2. Run microdiagnostics, 
starting with routine 
A1, on the A2 con- 
troller by operating 

its Execute switch. 
See MICRO 10 for 
detailed instructions. 


1 1. Storage control. 

I 2. Control interface 
cable. 

1 3. One or both 
controllers. 


Suspect a problem in one 
i of the following: 


Figure 1. Cabling and Tailgate Diagram 
A2 Controller 


Drive Drive 
Al Board 
‘ A2 Board 


Storage 


Control Tailgate 


Microdiagnostics load 


Yes 


Bs Yes 
Microdiagnostics fail 


: Y 


“ 
| 
| 
| 
| 
| 


_ MICFL 20 
Exit to FSI 978 to continue MICRO 10 FSI 978 
isolation procedure, ea 
Run microdiagnostics, 
Starting with routine A1, 
on the C2 controller by 
operating its Execute 
switch. 
FSI 978 
No 
Microdiagnostics load 
Exit to PANEL 150 and Y 
perform actions on the i * 
‘C2 controller, 
No 


Microdiagnostics fail 


PANEL 150 a 
| Yes 


Exit to FSI 950 and 


perform actions on the 
C2 controller. 


FSI 950 


| Drive | Drive Drive | Drive 
v2 | Open 
=k Board 7 s i} 


3350 C2 PROBLEM ANALYsis FS] 976 | 


Front View | 
C2 Controller 


Drive | Drive 
6 7 


Ate 


, fg i 
Control Interface Cable A ao ae 
| ! _ 


O 


Primary Alternate 


Panel located on front of 
the C2 Controller. 


Run the 3350 string 
online with the A2 con- 
troller (see Note 2). 
Take drive 0 out of CE 
Mode and press its Atten- 
tion pushbutton. 


' String runs Yes 
online 


7 Maintenance procedure © 
? complete. 


Yes 


START 500 


Fault Symptom | 
Code 1915 


- © 


Return to MAP page DEV-!I 410 
previously recorded on 
FS1 970. If entry to this 

_ Page was from an FSI 
page, perform steps listed 

| in Additional Action 

' column on that page. 


Common Exit 


3350 C2 PROBLEM ANALYSIS. FSI 976 


3350 C2 PROBLEM ANALYSIS 


[To isolate the A2 controller 


from the string: 


. Power off the 3350 
string. 

. Set the Primary/ Alter- 
nate switch to Alternate, 
Manually reset CP221 
on the C2 controller. 
Manually trip CP221 


on the A2 controller. 

. Remove connectors from 
A2C2, A2C3, A2C4, and { 
A2C5 on the A2 con- | 


FS! 976 


Isolate the C2 controller 
(A2 Board) from the 
string. 


MICRO 10 
MICFL 20 


Microdiagnostics 


Load microdiagnostics, start- 
fing with routine A1, on the 
1A2 controjler by operating 
its Execute switch. 


Microdiagnostics load 


Yes 


wy oe wee eee eee Wer GE WEE Ee HR 


| Suspect a problem in the 
| C2 controller: 


14. Power off the 3350 string. 
12. Set the Primary/Alternate 
1s switch to Alternate. 

13. Manually reset CP221 

1 onthe C2 controller. 

14, Manually trip CP221 

[ on the A2 controller, 

I5. Power on the string. 


; =e See Ge Gee wee Se eee eee eee eee 


Remove power from the 
C2 controller by manually 
. tripping CP221, 


FSI 976 


Isolate the C2 controller 


(A2 Board) from the 
String. 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics, start- 
ing with routine A1, on the 
A2 controller by operating 

its Execute switch. 


Microdiagnostics fail 


Yes 


p-----+-—--- 


Suspect a problem in one of 

the following: 
ji. A2 controller. 

2. Controler interface cable. | 

3. Storage control. ! 
(4. Device interface. | 


Penne renee eaeree a nd 


C €¢ €¢ € € € 


FSI 978 


3350 C2 PROBLEM ANALYSIS 


Exit to PANEL 150 and per- 
form actions on the A2 


controller. 


troller (A2 Board). ie als eas eee aaa ee Exit to FS! 950 and perform} 
6. Power on the string. MICRO 10 actions on the A2 controller. Ro 
‘The A2 controller (A2 MICFL 20 , 
Board) is now isolated and PANEL 150 


the C2 controller is now 
| active, 


Run microdiagnostics, start-: 
ing with routine A1, on the 


MICRO 10 C2 controller by operating FSI 150 
MICFL 20 its Execute switch. : 
Fault Symptom , Yes 
wae , Code 1915 
Run microdiagnostics, start- 
ing with routine A1, on the 
> oo See aa oe C2 controller by operating oy ee ee Yon are “| 
| Suspect aproblem inthe | its Execute switch. el ueane | ae " 
storage control or control 7 ; Microdiagnostics load “SS ; 
| interface cable. | : 1. Power off the 3350 | i. ere a 
ee , 7 | turn to page pre- 
| 2. Set the Primary/Alter- | Exit to PANEL 150 and per- viously recorded on FSI 970. 
No , Yes l nate switch to Primary. | form actions on the A2 Yes If entry to this page was from] 
. : Micr odiagnostics load | 3. Replug connectors in | controller. . oe ean steps 
Exit to PANEL 150 and i hee aie A2C4, | | pee i ag ate enon 
; an ; : 
perform actions on the Microdiagnostics fail No 
©? cantiolier: | 4. Manually reset CP221_ | : 
: i on the A2 controller, | 
5. Power on the string. ~~ 
PANEL 150 
ey Common Exit 
PANEL 150 


FSI 950 


3350 


| atoo7s | 2358717 | | 441301 | 441305 441309 | 441310 
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3350 C2 PROBLEM ANALYSIS (SWFE) 


The 3350 
No string can be taken 
offline (See Note 2.) 


If the problem is not re- 
solved, return here when the Yes 
string can be taken offline 
. jand take the Yes path to con- 
tinue analysis procedure. 


To minimize string unavail- 
ability time, review routine 
B6 operational procedure on 
MICRO 70 before taking the 
3350 string offline. 


Take the 3350 string offline. 


Microdiagnostics 


Run string switch micro- 
diagnostic routines B6 and 

BC on the failing controller. 
See MICRO 70 and MICRO 
82 for detailed instructions. 


Yes 


Microdiagnostics 
fail 


| y | No 
FSI ; : 
Detag Return the 3350 string to 
online operation. 


Fault 
Symptom Code 
1915 


Gg : 


DEV-I 410 Return to MAP page 
previously recorded on 
FS! 970. If entry to 
this page was from an 
FSI page, perform steps =| 
listed in Additional Action 
column on that page. 


Common Exit 


No 


Troubleshoot the failing 
drive as follows: . 


. Vary the failing drive 
offline to run in Inline 
Mode. 

12, Ensure that the correct 
3350 microdiagnostic disk 
is loaded into storage con- 
trol reader on Interface A. 

3. Set the CE Mode switch 
to the failing drive. 

4. At the 3350 CE Panel, set 
the Interface Select switch 
to the A position on both 
controllers. 

5. At the 3350 A2 Power 
Panel, enable both Inter- 
faces A and B. 

6. At the 3350 C2 Module, 

enable both Interfaces A 

and B. 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics, start- 
ing with routine A1, on the 
offline controller by operat- 
ing its Execute switch. See 
MICRO 10 for detailed ins 
instructions, 

If microdiagnostics do not 
fail, rerun from the other 
controller. 


Microdiagnostics 
fail 
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FSI 


C2 Problem Analysis with 
string switch feature in- 
stalled. 


Only one 
drive fails 


No or 
don’t know 


Only one 
controller fails 
(see Note 1.) 


No or 
don’t know 


FSI984 


If interface A cannot be 
used; use Interface B and 
set all switches for 

Interface B. 


Yes 


FS! 950 


Yes 


FSI 982 


Yes 


FSI 950 


Both 
Interface A and B 
fail 


No 


Suspect a problem in the 
controller or the cables to 


l 
the storage control. 
TE —— ee wad 


Continue problem analysis: 


1. Vary a drive offline. 

2. Ensure that the correct 
3350 microdiagnostic disk 
is loaded into the failing 

_ $torage control reader. 

3. Set the CE Mode switch 
to the drive varied offline. 

4. At the 3350 CE Panel, set 

the Interface Select 

switch to the failing inter- 
face on both controllers. 

5. At the Power Panel of 

the failing 3350 control- 

ler, enable both interfaces 

A and B. 


MICRO 10 
MICFL 20 


| Microdiagnostics 


Run microdiagnostics, 
Starting with routine A1, on 
the failing controller by 


operating its Execute switch. 
See MICRO 10 for detailed 
instructions. 


Microdiagnostics 
load 


Microdiagnostics 
fail 


No 


FSI 982 


PANEL 150 


3350 C2 PROBLEM ANALYSIS (SWFE) 


[Suspect a problem in either ~T 
ee the 3350 controllers. A | 
problem in the online con- | 
I troller can cause failures in 

tthe offline controller, __ _| 


Continue problem analysis: 


1. Vary a drive offline. 

2. Ensure that the correct 
3350 microdiagnostic disk 
is loaded into storage con- 
trol reader on Interface A. 

3. Set the CE Mode switch 

to the offline drive. 

4. At the 3350 CE Panel set 
the Interface Select 
switch to the A position 
on both controllers. . 

5. At the 3350 A2 Power 
Panel, enable both Inter- 
faces A and B. 

6. At the 3350 C2 Power 

Panel, enable both 

Interface A and B. 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics, 
starting with routine A1, 
on the failing controller 
by operating its Execute | 
switch. See MICRO 10 for 

detailed instructions. 


Microdiagnostics 
load 


| the failing controller by 


Yes 


FSI 980 


Yes 


Microdiagnostics 
fail 


No A) 


Continue problem analysis: FSI 950 


1. Move the microdiagnostic 
disk to the storage control} 
on Interface B. ; 

. At the 3350 CE Panel, set 
the Interface Select 
switch to the B position 
on both controllers. 


MICRO 10 
MICFL 20 


Run microdiagnostics, 
starting with routine A1, on 


operating its Execute switch. 


Microdiagnostics No 


load 


— PANEL 150 
Microdiagnostics Yes 
fail | 
cy FSI 950 
FSI 982 


Note 1: Jo answer the question correctly, an attempt must be 
made to run the string online from both controllers. /f one con- 
troller can run all drives online, take the Yes path. 


Note 2: String switch microdiagnostic routines B6 and BC 
cannot be run on the offline controller (3350 A2/C2) 
concurrent with customer operation on the online 
controller as Tag Bus Parity errors will occur. To run 
routine B6 on the offline controller, it is necessary to take 


the 3350 string offline. 


3350 C2 PROBLEM ANALYSIS (SwrE) FSI 980 


3350 C2 PROBLEM ANALYSIS (SWFE) FSI 982 


3350 C2 PROBLEM ANALYSIS (SWFE) 


FSI 984 


Microdiagnostics fail 


No A 


FS! 980 : FS! 980 FSI 980 


LB | | 
Before replacing the A2M2 
Replace Cards 


card, install the following 
No | Interface A: 


Can the 


3350 string be taken jumpers on the online 
strin 


} Yes 
controller: 


Microdiagnostics fail 


| A2D2 Note 1.) 
offline (See Note 2.) fetes (See __| A2M2P03 to A2M2P08 8 
If the problem is not re- A2M2 A2M2M11 to A2L2P08 A) = FSI 950 Suspect a problem in the | a 
solved, return here when the f B- Remove jumpers after the No online controller. J 
To minimize string unavail- string can be taken offline sites A2M2 card is replaced. FSI 950 Interface A: Before replacing the A2M2 ns aa 
minnie | ave Sed takeale Ves DuthAtG ok A2E2 (See Note 1.) A2D2 (See Note 1.) 
ability time, review routine 2 Seca A2J2 A2H2 cand, install We tonne Exi FS! 950 and 
B6 operational procedure on tinue analysis procedure. No 3350 string be taken jumpers on the online xit to F and per- 
A2M2 form actions on the online 


A2M2 


controller: 
A2M2P03 to A2M2P08 
A2M2M11 to A2L2P08 
Remove jumpers after the 
A2M2 card is replaced. 


MICRO 70 before taking the offline (See Note 2.) 


3350 string offline. 


controller. 


Interface B: 


A2E2 (See Note 1.) 
A2J2 
A2M2 


If the problem is not re- 
solved, return here when the 

.| string can be taken offline 
and take the Yes path to con- 
tinue analysis procedure. 


Yes 


To minimize string unavail- 


Take the 3350 string offline. 


Microdiagnostics . 


Run string switch micro- 
diagnostic routines B6 and 

BC on the failing controller. 
See MICRO 70 and MICRO 
82 for detailed instructions. 


Trouble 
corrected 


ability time, review routine 
| B6 Operation procedure on 
MICRO 70 before taking the 
3350 string offline. 


FS! 950 


The failing controller must 
be run online with the 
failing storage control to 
verify that the problem is 
corrected, 


On the failing controller, 


disable and then enable 
both interfaces. 


PANEL 150 Fault Symptom Code 


1915 


Maintenance procedure 


Take the 3350 string offline. 


complete. 


MICRO 70 
MICRO 82 


Pe MICFL 520 


Return to MAP page 
previously recorded on 
FSI970. If entry to this 


Trouble 
corrected 


Microdiagnostics 


No | iYes 


Run string switch micro- 


: i : page was from an FSI 
diagnostic routine B6 on the 


Microdiagnostics 
fail 


START 500 


Run string switch micro- 
diagnostic routines B6 and 
BC on the failing controller. 


failing controller. See 


MICRO 70 for detailed in- 
structions, 


Yes 


page, perform steps listed 
in Additional Action 


column on that page. 


See MICRO 70 and MICRO Maintenance procedure DEV-1 410 
No 82 for detailed instructions. complete. + 
Return the 3350 string to FS! 950 
Online operation. Microdiagnostics _ Yes Common Exit 
| & fail S 


3350 CE Panel 


On the failing controller, BEAT ewe 
| disable and then enable we 
| both interfaces. Return the 3350 string to FSI 950 


online operation, 


Power Mode 


MICRO 70 Interface 
MICRO 82 Select 
MICRO 520 8 A 


Microdiagnostics 


Run string switch micro- 
diagnostic routines B6 and 

BC on the failing controller. 
See MICRO 70 and MICRO 


3350 Power Panel (A2) 3350 Power Panel (C2) 


Parity Check 


Se Tor stalled insirecHens: Enable Enable Enable Enable Fag Bus Bus Oui O Seale 
Note 1: When replacing the A2D2 or A2E2 card, 
check the addressing jumpers. See INST 6. A G B Q A 
Microdiagnostics fail _ Note 2: String switch microdiagnostic routine B6 : : 
cannot be run on the offline controller (3350 A2/C2) | | Disable Disable Disable Disable | CE Service 
concurrent with customer operation on the online <a | | Mode wide 
No | 7 | controller as Tag Bus Parity errors will occur. To run Primary Alternate © . © , @ | 
2 | S routine B6 on the offline controller, it is necessary to © C&P © | 
A ES} 950 take the 3350 string offline. oe | : Off Off 


FS!I974 
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FSI 982 


3350 C2 PROBLEM ANALYSIS (SWFE) 


3350 C2 PROBLEM ANALYSIS (SWFE) 


FSI986 FSI 980 


Only . 
one interface 
fails on both 

controllers 


| Yes 

FS! 986 en aeons 
[ Suspect a problem in one of | 
| the following: 


| 1. Storage control. 

2. Control interface cable. 

| 3. Driver or receiver cards in 

| either controller which 
prevents the control 

| interface from operating 


ee ete 


MICRO 10 
MICFL 20 


Power off the offline con- 
troller by manually tripping 
|CP221, 


Continue the isolation 

procedure: 

1. Vary a drive offline. 

2. Ensure that the correct 
microdiagnostic disk is 
loaded into the failing 
storage control reader. 


Run microdiagnostics, 
starting with routine Al, on 
the online controller by 
Operating its Execute 
switch. 


. Set the CE Mode switch 


to the drive varied offline. 
. At the 3350 CE panel, 
> set the Interface Select 
switch to the failing inter- 
face on both controllers. 
. At the 3350 A2 Power 


Panel, enable both Inter- 
faces A and B, — 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics, 
starting with routine Al, 
on the online controller 
by operating its Execute 
switch. See MICRO 10 
for detailed instructions. 


No Microdiagnostics 


load 


Yes” 


3350 


AL0982 2358718 
Seq 2of2 | Part No. 
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'  Microdiagnostics 
fail 


MICRO 10 , 
MICFL 20 No 


Microdiagnostics | 


Run microdiagnostics, 
starting with routine Al, 
on the offline controller by 
operating its Execute 
switch. 


Microdiagnostics 
load 


Yes 


Microdiagnostics 
fail 


On the offline controller, 
disable, then enable both 
interfaces, 
MICRO 70 
MICRO 82 
MICFL 570 
MICFL 770 | 
Run string switch micro- 
diagnostic routines B6 and 

BC on the online controller. 
See MICRO 70 and MICRO 
{82 for detailed instructions. 


Microdiagnostics 
fail 


‘Yes 


suspect a problem in the 
ffi ntroller,. 
i? line co 


—_ a= eihcas lames siden ead 


Exit to FSI 950 and per- 
| form actions on the offline - 
controller, 


FS! 950 


No . 


Power off the offline con- 
troller by manually tripping 
CP221. 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics, 
starting with routine A1, on 
the online controller by 
Operating its Execute 
switch, 


Microdiagnostics 
fail 


No 


Replace Cards 


In the offline controller, 
Interface A: 
A2D2 (See Note 1.) 


| A2M2 (See Note 2.) 


Interface B: 
A2E2 (See Note 1.) 
A2M2 (See Note 2.) 


Power on the offline con- 
troller by manually resetting 
CP2721. 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics,. 
starting with routine Al, 
On the online controller by 
operating its Execute 
switch. 


Microdiagnostics 
fail 


Maintenance procedure 
complete, 


A 


START 500 


If the problem is not re- 
solved, return here when the 
string can be taken offline 
and take the Yes path to con- 
tinue analysis procedure. 


3350 C2 PROBLEM ANALYSIS (SWFE) FSI 984 


© _-@ 


No 


Microdiagnostics 


ing be tak 
3350 string be taken ea 


offline (See Note 3.) 


l Suspect a problem in one of | 
Yes | the following: | ; Yes 


Replace Cards 


in the offline controller, 
interface A: 

A2D2 (See Note 1.) 
A2M2 (See Note 2.) 


Interface B: . 
A2E2 (See Note 1.) 


14. Storage control. | 
| 2. Control interface cable. | 


| 3 Online controller, — J 


To minimize string unavail- 
ability time, review routine 
B6 operation procedure on 
MICRO 70 before taking 

the 3350 string offline. 


Exit to PANEL 150 and per- 
form actions on the online 
controller. 


Take the 3350 string offline. 


Microdiagnostics 


Run string switch microdiag- 
nostic routines B6 and BC | 
on the failing controller. See 
MICRO 70 and MICRO 82 
for detailed instructions. 


FSI 950 


Microdiagnostics 
fail 


No 
Return the 3350 string to 
online operation. 


MICRO 70 
MICRO 82 
MICFL 520 
MICFL 770 


Microdiagnostics 


Run string switch microdiag- 
nostic routines B6 and BC 
on the offline controller. 
See MICRO 70 and MICRO 
82 for detailed instructions.. 


2, FSI 982 


FS! 950 


[Suspect a problem in the ' 
Offline controller, + oy 


MICRO 10 
MICFL 20 


Run microdiagnostics, 
starting with routine Al, on 
the offline controller by 

operating its Execute switch. 


addressing jumpers. See INST 6. 


Exit to FSI 950, locate the 
last Microdiagnostic Error 
Code received, and perform 
actions on the offline con- 
troller. 


jumpers on the online controller: 
A2M2P03 to A2M2P08 
A2M2M11 to A2L2P08 


FS! 950 


Note 1: When replacing the A2D2 or A2E2 card, check the 


A2M2 (See Note 2.) 


Power on the offline con- 
troller by manually resetting 


PANEL 150 reek 


MICRO 10 
MICFL 20 


[Microdiagnostics 


Run microdiagnostics, 
starting with routine Al, on 


the online controller by 
operating its Execute switch. 


Microdiagnostics 
load 


=a) No 


Suspect a problem in the | : 
jorline controller. 


ee 


Maintenance procedure 
complete. 


START 500 


Exit to PANEL 150 and per- 
form actions on the offline 
controller. 


PANEL 150 


Note 2: Before replacing the A2M2 card, install the following 


Remove jumpers after the A2M2 card is replaced. 


Note 3: String switch microdiagnostic routines B6 and BC 
cannot be run on the offline (3350 A2/C2) concurrent with 
customer operation on the online controller as Tag Bus Parity 
errors will occur. To run routine B6 on the offline controller, 


it is necessary to take the 3350 string offline. 


3350 C2 PROBLEM ANALYSIS (SwEE) FSI 984 


3350 C2 PROBLEM ANALYSIS (SWFE) 


Note 1: Take the No path if some drives run from the A2 
controller and some drives run from the C2 controller. 


Example: If a cable is open on the device interface 
between drives 3 and 4 (see Figure 1). The A2 controller 
will run online with drives 0, 1, 2, and 3. The C2 
controller will run online with drives 4, 5, 6, and 7. 


Figure 1. 3350 String 


A2 Module 


C2 Module 


Note 2: The Primary/Alternate switch determines which 
controller is operating online. 


With the switch set to Primary: 
The A2 controller is online. 
The C2 controller is offline. 


With the switch set to Alternate: 
The A2 controller is offline. 
The C2 controller is online. 


To change the status of the controllers: 

7. Power off the 3350 string. | 

2. Change the Primary/Alternate switch setting. 
3. Power on the 3350 string. 


FS! 950 
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Continue the problem 
analysis: 


1, Put drive 0 in CE Mode 
(see Figure 1). 
2. Take ali other drives out 
of CE Mode and press 


the Attention push- 
buttons. 

. At the 3350 C2 Power 
Panel, enable both Inter- 
faces A and B. 


MICRO 10 
MICFL 20 


Microdiagnostics 


Run microdiagnostics, 
starting with routine Al, 
on the C2 controller by 
operating its Execute 
switch. 


MICRO 70 
MICFL 520 


Microdiagnostics 


Run string switch micro- 


C2 controller. See MICRO 
70 for detailed instructions, 


Microdiagnostics fail 


MICRO 70 [nyo 
MICFL520_— | 


Microdiagnostics 


Run string switch micro- 
diagnostic routine B6 on 
the A2 controller. 


diagnostic routine B6 on the | 


No 


FS! 984 


All drives \_ 
fail from both 
controllers 
(see Note 1) 


No 


Make the A2 controller 
the online controller 
(see Note 2). 


Continue the problem 

analysis: 

1. Ensure that the correct 
microdiagnostic disk is 
loaded into the storage 
control reader on 
Interfaces A or B. 

2. Set the CE Mode switch 
to the first drive that 
fails while running from 
the A2 controller. 

3. Set the Interface Select 
switch to the interface 
that has the controller 
with the loaded micro- 
diagnostic disk from 
Step 1. 

4. At the 3350 A2 Power 
Panel, enable both 

Interfaces A and B. 


MICRO 10 
MICFL 20 


Microdiagnostic 


Run microdiagnostic, 
starting with routine Al, 
on the A2 controller by 
operating its Execute 
switch. See MICRO 10 
for detailed instructions. 


Microdiagnostics 
fail 


| Yes 


FS1 950 


— Yes 


Common Entry 


Cable between A2 and C2 
i controller in A2U3. 


Suspect a problem in one re 
lthe following: | 
j1. One or both controllers. 
\2: Device interface. l 
is Primary/Alternate switch. 


Ensure the Primary/Alternate 

switch ts operating correctly: 

1. Make the C2 controller 
the online controller 


(see Note 2). 
2. Only the Alternate LED 
should be on. 


Only 
the Alternate 
LED is on 


Make the A2 controller 
the online controller (see 
Note 2). 

Only the Primary LED 
should be on. 


Only 
the Primary 
LED is on 


Yes 


Entered 
this page at Entry 


Entry 
to this page from 
FS! 974 


. © 
2 | CTL-! 430 


FS! 974 


No 


C ¢ €¢ ¢ € 


Exit to FSI 968 for the 
Primary/Alternate switch 
|Analysis Procedure. Return 
here if problem is not cor- 
rected. 


FS! 968 and Return 


Make the A2 controller the 


online controller (see Note 2). 


Continue the problem 

analysis: 

1. Ensure that the correct 
microdiagnostic disk is 
loaded into the storage 
control reader on 
interfaces A or B. 

Set the CE Mode switch 
to drive 1 (see Figure 1). 
. Set the Interface Select 


switch to the interface 
that has the controller 
with the loaded micro- 
diagnostic disk from 
Step 1. 


. At the 3350 A2 Power 
Panel, enable both Inter- 
faces A and B. 


3350 C2 PROBLEM ANALYSIS (SWFE) 


3350 C2 PROBLEM ANALYSIS (SWEE) 


C( ¢€ €¢€ € € 


FSI 986 


Microdiagnostics No 
load 
Yes | 
FSI 984 
Yes 


Microdiagnostics 
fail 


No : 


FS! 950 


Microdiagnostics 
fail 


FS! 950 


Fault 
Symptom Code 
1915 


DEV-1 410 


Return to MAP page 
previously recorded on 
FS!970. If entry to this 
page was from an FSI 
page, perform steps 

listed in Additional Action 
column on that page. 


Common Exit 


FSI 986 


sBitn, 


MSG CONTENTS 


CONSOLE MESSAGES 
OS/VS Error Message Analysis. 


DOS/VS Error Message Analysis 


ERROR CONDITION TABLE 


EREP 
Description-. . ‘ 
OS/VS Data euimmanks : 
OS/VS Unit Check Record . 
DOS/VS Data Summaries. 
DOS/VS Unit Check Record 
OS/VS and DOS/VS Analysis 
Program-! (AP-1). 
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MSG 9 
MSG 12 


MSG 14 


MSG 20 
MSG 24 — 28 
MSG 30 


MSG 36, 38 


MSG 40 
MSG 50 


on 


MSG CONTENTS 


~ MSG CONTENTS 


MSG 1 


MSG 1 


OS/VS CONSOLE ERROR MESSAGE ANALYSIS | | | OS/VS CONSOLE ERROR MESSAGE ANALYsIS_ MSG 9_ 


START 100 
MLX 1 


[An error message is 
displayed on the console. 


#1 


Verify that the address 2 | 
displayed in the CUA field MSG 10 
is a 3350. 


#2 


AP-1 console Yes 


message 
MSG 50 


No |AP-1 Messages Message | 


Check the next displayed System sense information 
field to determine whether appears on AP-1 SYSPRINT 
output. 


the error message format MSG 10 
is: | 
Basic 
e Intervention Required A, 
or 
ABEND START 101 
#3 
Basic Error No 
Message Format 
| - #6 Yes . 
Note: /f attached to a 3830-2 or ISC and the fault symptom ) ‘oti Intervention N 
a | ymp Read the Error Description 4 equired Error Message - 
code equals 0000 for sense formats 1 or 4, go to FSI 50 and field and return to the MSG 10 ‘Format 
reload the Fault Symptom Code Generator. oe block 
| elow. 
Yes 
#7 #12 


Channel Data Check 


Data Check Equipment Check _- Seek Check 


Normally a programming 
error. However, if a 3350 
failure is suspected, go to 


Write Inhibit Inhibit 


Verify that the R/W or 

Read switch is in the R/W 
position, then, go to R/W 
170. 


ABEND | 


The device requiring inter- 


Data Check results from 
one of the permanent, 

ECC-uncorrectable data 
errors. See FS! 490 and 


Equipment Check results 

| from hardware errors that 
do not cause a Data 
Check. 


The access mechanism has 
failed to position correctly. 
‘A Seek Incomplete or a 


interface Control Check 


{Normally a programming 
MSG 10/ error: However, if a 3350 
failure is suspected be- 


vention is specified in the 
CUA. 


| Channel Control Check 


START 110 and perform Seek Verification Check is 


Ovei i 7 -|cause of a No Record | 
Pk se rial an Svea the subsystem checkout Sense Bytes 22 and 23 generated. ao ms Found, go to START 110 
|Bus:Out Parity Check 3 x | procedure. contain the Fault Symptom Sense Bytes 22 and 23 and perform the subsys- 
sod. edie act Sense Bytes 22 and 23 #8 Code. See Note. Go to contain the Fault Symptom tem checkout procedure. 
Chaining Check contain the Fault Symptom FSI 100 and follow Code. See Note. Go to | 
: : See OPER 208 for descrip- 
— = Code. See Note. Go to instructions under the FS! 100 and follow tion of No Record Found 
See Storage Control MLM FS! 100 and follow Fault Symptom Code. instructions under the 
for problem analysis. instructions under the Fault Symptom Code. #14 
‘4 7 : Fault Symptom Code. 
#9 
#10 
#5 , 
rr | START 710 FSI - | FSI R/W 170 START 130 | START 110 
AN0001 2358701 — 441300 441303 441309 441310 | | 
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OS/VS CONSOLE ERROR MESSAGE ANALYSIS 


BASIC ERROR MESSAGE FORMAT 


FERC OOT] [ACT 
1 B 8 


The basic error message format contains the following 
fields: 

1 Message Identifier 

The message identifier identifies the type of error 
message. The content of each message identifier is 
unique to an operating system. 

Channel/Unit Address (CUA) 
The three characters in the channel/unit address contain 
the system logical device address. 


3 End-of-Field Comma 


The end of each field (except the last) is marked by a 
comma. More than one comma in sequence indicates 
that one or more fields have been omitted. 


INTERVENTION REQUIRED ERROR 


_ MESSAGE FORMATS 


The intervention required error message formats contain 
an Intervention Required field not found in the 
basic error message format. 


Device Intervention Required 


Error Description (3) 


£¥ Error Description 


The three characters in the error description contain one 
of the following: 


Interface Control N / A Y 
Check 
Channel Control N/A | 
Check 

= Bus Out Parity Check zT¢ 


Chaining Check 


= tte 
wo omen | >| 
Ace GE 
Aca GE 
= mas TTS 


* A basic error message is displayed on one or two lines. 
A The message identifier and the CUA are displayed with 
‘the sense data and the seek address on line 2. 


fy Command Code (CMD) 


The two characters in the command code contain the 
command code of the failing CCW. 


£3} Unit/Channel Status Word (CSW Stat) 


The first two characters in the unit/channel status word 
contain the unit status. The last two characters contain 
the channel status. 


BA Sense Data 


The sense data contains 0 to 24 bytes of sense 
information. When the sense data contains more than 6 
bytes, it is displayed on line 2 of a two-line display. 
Sense data is displayed in hexadecimal pairs. 


F3 Seek Address (BBCCHH) 


The six bytes in the seek address contain the logical 
address of the track where an error occurs. If an error 
occurs when trying to obtain the seek address, the six 
bytes in the seek address contain the last successful seek 
address. See R/W 400 to convert the logical address to a 
physical address when in 3330-1 or 3330-11 
Compatability Mode. 


[euacsy | [awe Reo] cuca) [[esw statia [| Sense data(e) |, volune 1516). [sob 100) 
2 11) 


Controller Not Available 


[cua (3) |» [int REO], [ €C=3/No Paths Available |, 
11 | 
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~ OS/VS CONSOLE ERROR MESSAGE ANALYSIS 


( € €¢ € € € 


MSG 10 


[emmay [-] esw seat [Sense batato to 24) [| Seek address (6) [,[ volume 16) |. [vob 1008) 
5 | G 8 | 9 | 10m 


EJ Volume ID (Volume Label) 


The six characters in the volume identifier contain the 
customer identification for the following: 


e HDA in native mode 


© Logical volume in 3330-1 or 3330-11 Compatability 
Mode. 


[f) Job ID 


The eight characters in the job identifier contain the 
name of the job. 


MSG 10 


Cc ¢ 
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DOS/VS CONSOLE ERROR MESSAGE ANALYSIS | 


START 100 
MLX 1 


An error message is 
displayed on the console. 


#1 
[Verify that the address | [EJ 
displayed in the CUA field | sc 13 
is a 3350. 


#3 


AP-1 console 


message 
MSG 50 


AP-1 Message 


System sense information 

- appears on AP-1 SYSPRINT 
Read the Error Description EI output. 
field and return to the MSG 13 
corresponding block 
below. 


START 101 


‘No 


Note: /f attached to a 3830-2 or ISC and the fault symptom 
The device requiring inter- | MSG 13 code equals 0000 for sense formats 1 or 4, go to FSI 50 and 
vention is specified in the reload the Fault Symptom Code Generator. 


Seek Check 


The access mechanism has 
failed to position correctly. 


Write Inhibit 


Command Reject 


Normally a programming 
error. However, if a 3350 


Equip ment Check 


Equipment Check results 
from hardware errors that 


Data Check 


Data Check results from 
one of the permanent, 


Verify that the R/W or 
Read switch is in the R/W 


ECC-uncorrectable Data 
errors. See FS! 490 and 


failure is suspected, go to 
START 110 and perform > 


do not cause a Data 
Check. 


A Seek Incomplete or a 
Seek Verification Check is 


position; then go to R/W 
170. 7 


CUA. 


492. Check the EREP ze 
een i da Ithe subsystem checkout Sense Bytes 22 and 23 generated. #9 
procedure. contain the Fault Symptom Sense Bytes 22 and 23 
Sense Bytes 22 and 23 46 Code. See Note. Go to contain the Fault Symptom 
contain the Fault Symptom FSI 100 and follow Code. See Note. Goto 
Code. See Note. Go to instructions under the FS! 100 and follow 
FSI 100 and follow | Fault Symptom Code. instructions under the 
instructions under the Fault Symptom Code. 
Fault Symptom Code. 
#7 | 
| #8 , 
#5 | | | | 
FSI | START 110 FSI FSI - - R/W 170 | START 130 
AN0010 2358702 441300 441303 441309 441310 
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DOS/VS CONSOLE ERROR MESSAGE ANALYSIS 


DOS/VS ERROR MESSAGE FORMAT 


The DOS/VS error message is displayed on three lines. 
When the error description contains Intr Reqd 
(intervention required), only line 1 of the DOS/VS error 
message is displayed. 


Line 1 


pax [ory i x | |Beror Description [,[S¥Sex 7 s=CUR 
1 


Line 1 of the DOS/VS error message contains the 
following fields. 


ER Message Identifier 


The message identifier contains the following subfields: 


e xx, the partition modifier, indicates the partition from 
which the message was issued. 


e OPxxy, the error message code. The xx indicates the 
type of error. The y indicates the type of operator 
action required. 


e x, the operator response, indicates how the operator 


should reply to y, the type of operator action required. 


End-of-Field Comma 


The end of each field (except the last) is marked by a 
comma. 


Error Description 


The error description contains one of the following 
statements: | 


Data Check 
Cmd Reject 
Equip Check 
Seek Check 
Write Inhibit 
Intr Reqd 


Only line 1 of the DOS/VS error message is displayed 
when the error description contains Intr Reqd 
(intervention required). 
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441300 _ —— 
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3 System Assignment and Channel/Unit Address 
(CUA) 


SYSxxx, the system assignment, contains the type of 
system (for example, S/360 or S/370) to which the 
device is connected. 


xxx, the channel/unit address, contains the address of the 
device where the error occurred. 


MSG 13 


DOS/VS CONSOLE ERROR MESSAGE ANALYSIS 


Line 2 


CCSW=Command code and CSW(9) ie CCB=Address of user CCB(3) ae SK=Seek address (6) 
5 | G 


6 | Address of the User Command Control Block 
(CCB) 


Line 2 of the DOS/VS error message contains the 
following fields: 


Command Code and Channel Status Word 


(CCSW) Seek Address 


The six bytes in the seek address contain the logical 
address of the track where an error occurred. If an error 
occurs when trying to obtain the seek address, the six 
bytes in the seek address contain the last successful seek 
address. 


The first byte, the command code, contains the command 
of the failing CCW. | 


The remaining eight bytes, the channel status word, 
contain information about the end of the previous CCW. 


Line 3 


SNS = Sense Data (0 to 24) 


Line 3 of the DOS/VS error message contain sense data. 


= Sense Data 


The sense data contains 0 through 24 bytes of sense 
information. When sense data contains less than 24 
bytes, the remaining bytes are displayed as zeros. When 
all Sense Bytes are zero, only the first byte of zeros is 
displayed. 


MSG 13 
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ERROR CONDITION TABLE | | ERROR CONDITIONTABLE MSG.14 


Description Logged 


The error condition table is a supplementary aid for the ERROR CONDITION TABLE (Continued) 
CE in interpreting 3350 error messages. 


Sense |Active Error Condition 


The error condition table lists the following: 


e Sense Byte 0, 1, or 2. 


for a service overrun condition. 


e An active sense bit in the Sense Byte. Storage control 4 {Data Check This indicates a correctable data error in the data area Yes 

sets the sense bit. | of any but the last overflow segment. 

7 Operation Incomplete 

e The error condition indicated by the Sense ; C an 

Byte/ Active Sense Bit combination. eireerens 
eo A description of the error condition. Data Check This indicates a correctable data error in any data area. Yes 
e An indication of whether the error condition is logged Correctable 

or not. mee 
ERROR CONDITION TABLE | | Overrun This indicates a data overrun in the second or ina _ Yes 

| subsequent overflow segment, or a data overrun during 
a Format Write command. 
Error Condition Description Logged 
Overrun Storage control issued the maximum number of retries Yes 


Permanent 


Invalid Track Format The capacity of a track has been exceeded. 


2 End of Cylinder |A cylinder boundary has been detected during a 
| multitrack operation. 


2 


The selected drive received a Write command while the 
R/W or Read switch was in the Read (Write inhibit 


Lo es Intervention Required The drive is offline in Not Ready or in CE Mode. ) No 
The Power-Off switch on the module is activated or Yes 
a sequence error occurred. 


Yes 
Yes 


Command Reject 
Write Inhibit 


1 
1 


End of Cylinder A cylinder boundary has been detected during an 


, overflow operation. 
Operation Incomplete a 


No Record Found This indicates a programming error. The searched data 
does not exist on the track being searched. 

File Protected File Mask has been violated during a Seek command or 

during a Read/Search multitrack operation. 


File Protected File Mask has been violated during a Read overlfow or a 
Write overflow operation. 


Equipment Check 


This indicates an uncorrectable hardware error. 


Operation Incomplete 


Permanent Sequence error. 


aaa. | Operation Incomplete After initiation of data transfer during an overflow 
This indicates an uncorrectable data error. Storage id si g 


control issued the maximum number of retries. 


Data Check 


Permanent 


operation, one of the following has occurred: 

e A defective or an alternate track has been detected. 

e A seek error has been detected in the second or in a 
subsequent overflow segment. 


This indicates a data error in the second or ina 
subsequent overflow segment, excluding the data 
| area of the overflow segment. 


Data Check 


| Operation Incomplete 


Yes 
Yes 


Environmental Data Drive error or drive usage statistical data is present. Yes 
Present | ‘. 
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EREP (Environmental Record Editing and Printing) | 


EREP is a program in the operating system (OS/VS) or 
in the disk operating system (DOS/VS) under which the 
3350 is running. EREP edits and prints performance 

data collected by the Error Recovery Programs (ERPs). 


There are two types of performance data collected by the 
Error Recovery Programs: 


Statistical Data 


Error Data 


HOW TO RUN EREP 


Most installations have an established procedure for 
processing performance data. This procedure should not 
only include JCL statements for the execution of the 
EREP program, but should also define the operating 
practices necessary to periodically print accumulated 
error records via EREP. Examples of the JCL required 
to execute EREP are described in the following: | 


e System/370 Diagnostic Reference Summary, Order 
No. SY25-0512. 


e OS/VS2 System Programming Library: 
SYSI.LOGREC Error Recording, Order No. 
GC28-0677. 


e OS/VS1 SYS1.LOGREC Error Recbraing Order 
No. GC28-0668. 


e DOS/VS Serviceability Aids and Debugging 
Procedures, Order No. GC33-5380. 


e IBM Virtual Machine Facility/370: OLTSEP and 
Error Recording Guide, Order No. GC20-1809. 


3350 
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3350 


AQ or A2F Error Data 


Control 


Module 


Statistical/ 


Storage 


Control 


Read-and-Reset Buffered Log Command 


Unit Check 


-Read-and-Reset Buffered Log Command 


Statistical /Error 


Data Collected by 
OS via Read-and- 
Reset Buffered Log. 


Statistical/Error 


Data Collected by 
DOS via Read-and- 
Reset Buffered Log. 


|_Listing 


EREP (Environmental Recording Editing and Printing) 


OS/VS 
! CPU I Statistical <a 
OS/VS Data 
Control Error SYS1. 


| Programs Data LOGREC 


ERPS) ay 


i User Job 
User Job 
IFCEREPO 
User Joby 


tieree | 


OS/VS 
Error Data 
Detail (Unit 
Check Record) 


<< See MSG 30 


OS/VS 

Statistical 
and Error 
Data 


|~4——See MSG 24 


DOS/VS 
| _CPU__| Statistical a. 
| DOS/VS Data _ | 
Control Error 
Programs Data SYSREC 


(ERPs) 


Card 


EREP 
User Job 


DOS/VS 
Error Data 


Detail (Unit <@—— See MSG 40 
Check Record) | 


A 


- 


DOS/VS 
Statistical 
Data Summary 


~<————See MSG 36 


Wi, 


DOS/VS 
Error Data 
Summary 1 


<—=See MSG 38 


EREP (Environmental Recording Editing and Printing). 


MSG 20. 


MSG 20 


EREP (ENVIRONMENTAL RECORD EDITING AND PRINTING) 


STATISTICAL DATA COLLECTION 


The statistical data contains the following: 


Sense Bytes 0 through 7 (see SENSE 100). 
Sense Bytes 8 through 23 (see SENSE 103). 


Statistical data is collected as a result of one of the 
following: 


e The operator issued a Halt EOD (End-of-Day) 
command for OS/VS or an ROD (Record on 
Demand) command for DOS/VS. 


e The EREP program is executed. 


e A drive error counter in storage control exceeded 64 
data retry checks or 8 seek errors. 


e A drive usage counter in storage control exceeded 
23! —1 bytes read or 2!5 —1 access motions. 


e A volume Demount is issued by the system. 


Halt EOD or ROD Statistical Data Logging 


Halt EOD command, ROD command, or the EREP 
program cause statistical data to be logged as follows: 


1. When the operator issues a Halt EOD or an ROD 
command, the operating system (OS/VS or | 
DOS/VS) initiates the Read-and-Reset Buffered 
Log [J sense command. 


2. Read-and-Reset Buffered Log reads the statistical 
data (Sense Bytes) in the buffered log in storage 
control [K}. 


3. The sense bytes are logged in the SYS1.LOGREC 
(OS/VS) (@ or in the SYSREC (DOS/VS) [EJ 
along with the following: 


Date and time the Sense Bytes were collected. 


Type of device from which the Sense Bytes 
originated. 


Physical Drive address from which the Sense Bytes 
originated. | 


Volume ID (customer label). 


4. Read-and-Reset Buffered Log [fj resets the Sense 
Bytes in the buffered log in storage control [KJ . 


Drive Error or Drive Usage Statistical Data Logging 


Drive error or drive usage statistical data is logged as 
follows: 


1. When a drive error or drive usage counter in storage 
control [KJ exceeds a certain value, the next Start 
I/O command to the drive is not executed. Instead. 
storage control sends a Unit Check 2 to the 
operating system (OS/VS or DOS/VS). 


2. Format 6 Sense Bytes are sent to the 3350 Error 
Recovery Procedures (ERPs) in the OS/VS or 
DOS/VS control programs [¥ or for analysis. 


3.. The Sense command resets the Sense Bytes in the 
buffered log in storage control [K}. 


4. The ERPs determine that the Sense Bytes contain 
drive error or drive usage statistical data (see 
SENSE 100, Byte 2, bit 3 and Byte 7 for Format 6). 


5. The operating system re-issues the Start I/O 
command. 


6. The drive error or drive usage statistical data is 
logged in the SYS1.LOGREC (OS/VS) {%@ or in 
the SYSREC (DOS/VS) [E} along with the 
following: 


Date and time the Sense Bytes were collected. 


Type of device from which the Sense Bytes 
originated. 


Channel/Unit address of the device from which the 
Sense Bytes originated. 


Physical Drive address from which the Sense Bytes 
originated. 


Volume ID (customer label). 


FORCED LOGGING MODE 


Forced logging mode is used to collect additional drive 
error data concerning highly intermittent Seek Checks or 
highly intermittent Data Checks. In forced logging mode, 
the value in the drive error counter in storage control is 


_ disregarded. | 


3830-2/ISC 


Forced logging mode is initiated by placing the 3830 CE 
Mode switch in the FORCED LOGGING position. 
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3880 


Refer to 3880 documentation (3880 Storage Control, 
3350 MLX ENTRY 4) for instructions on how to place 
the 3880 in Forced Logging Mode. 


ERROR DATA COLLECTION 
The error data contains the following: 
3880 
Sense Bytes 0 through 7 (see SENSE 100). MLX 
Chart 


Sense Bytes 8 through 23 (see SENSE 103). 

Error data is collected as a result of one of the following: 
e Equipment Check 

e Permanent Uncorrectable Data Check 

e Correctable Data Check 

e Bus Out Parity Check 


e Overrun 


Error Data Logging 


Error data is logged as follows: 


1. When the operating system (OS/VS or DOS/VS) 
detects an I/O interrupt caused by a Unit Check 
| 2 | the error data (Sense Bytes) is sent to the 3350 
Error Recovery Procedures (ERPs) in the OS/VS 
or DOS/VS control programs [J or &J. 


2. The Sense Bytes are recorded in the 
SYS1.LOGREC (OS/VS) [ff or the SYSREC 
(DOS/VS) [E¥ along with the following: 


Data and time the Sense Bytes were collected. 


Type of device from which the Sense Bytes 
originated. 


Program ID (job name). 


Channel/ Unit address of the device from which the 
Sense Bytes originated. : 


Physical Drive address from which the Sense Bytes 


originated. 

Volume ID (customer label). 
Failing CCW. 

CSW. 

Last Seek Address. 


STATISTICAL AND ERROR DATA 
RETRIEVAL, EDITING, AND PRINTING 


Statistical data and error data are retrieved, edited, and 
printed from SYS1.LOGREC [Z@ by IFCEREPO 
VS) EE or from SYSREC [EJ by EREP (DOS/VS) 


EREP (ENVIRONMENTAL RECORD EDITING AND PRINTING) MSG 22 


OS/VS STATISTICAL AND ERROR DATA SUMMARY 


This page shows an example of an OS/VS statistical and 
error data summary. The following pages explain the 
contents of the summary. 


ee SUMMARY OF I/O RECORDS TYPE OBR/MDR SOURCE-OUTBOARD DEVICE TYPE 3350 MODEL-0145 SERIAL NO.-010054 


DAY YEAR DAY YEAR 
DATE RANGE- 162 75 TO 162 75 


PHYSICAL [RBUS OUT EQUIP. CK. Fg EQUIP. CK. 


TOTAL NUMBER OF RECORDS 0058 


pata Mpara cHECK OVERRN FZ] STATISTICAL 


12 Se fk) SEEK CHK 
K 


ADDRESS .—_—- PARITY C.U. DRIVE CHECK CORR RETRY TRAC 
TEMP PERM TEMP PERM. PERM FMT. 
143 | s, 0002 0002 0000 0000 0000 0000 0032. 0003 0000 00002 0016 


0001 . 


XXXXXXXXXXXXXXXXXXKXKXXXXXKXKKAXXXXXKXKXAXXKKXXKXXKXXXXXKKAXXXKAXAAKAXAAXAXAAAKKXAKXAXAXAKXARARAXARAXAXARARRKXXRXXXXXXXXXXXXXXXXXXXXXXXXXX 


168 18 18 


15, FAULT SYMPTOM CODE SUMMARY TYPE-OBR. SOURCE-OUTBOARD DEVICE TYPE 3350 MODEL-0145 SERIAL NO.-010054 
SEQUENCE BY SYMPTOM CODE | 
19) FAULT 120) PHYSICAL 21) OCCURRENCES 22 DATE/TIME 
SYMPTOM CHANNEL/ LAST ENTRY 
CODE — UNIT ADDRESS 
0000 143 00003 200/75 00:10:05:44 
0900 143 00002 200/75 00:09:35:91 
120A 143 00002 200/75 00:09:02:00 
2380 143 00003 200/75 00:09:40:21 
4942 143 00032 200/75 © 00:10:59:99 
5353 143 00005 200/75 00:09:22:01 


NOTE: IF SYMPTOM CODE IS 0, REFER TO DETAIL OBR RECORD 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXKXXXXXXXXXKXXKXXXXKXRXXKXXKXXKXXXXXXX XXX XXX 


BX] suMMARY OF I/O STATISTICAL RECORDS BY VOLUME ID DEVICE TYPE 3350 
EZ) volume 1p PR)PHYSICAL Wj TOTAL ACCESS —- TOTAL RETRY A) MEGABYTES CORRECTABLE MEGABYTES © 
| DRIVE ACCESSES ERRORS MEGABYTES “™ READ READ/RETRY READ READ/CORR 
X1000 READ ERRORS ERRORS ERRORS ERRORS 
335001 143 00001 00002 00031 00002 00015 00001 -N/A- 
TOTALS | 00001 00002 00031 00002 00015 00001 -N/A- 
EE] TOTAL OVERRUNS CHNL A TOTAL OVERRUNS CHNL B TOTAL OVERRUNS CHNL C TOTAL OVERRUNS CHNL D 
| COMMAND 00002 COMMAND 00000 COMMAND 00000 COMMAND 00000 
DATA 00000 DATA 00000 DATA 00000 DATA 00000 
NOTE: ALL ZEROS IN MEGABYTES READ/XXXX ERROR COLUMNS INDICATE THAT THERE WAS LESS THAN ONE MEGABYTE READ PER ERROR 
NOTE: N/A IS AN INDICATION OF EITHER NO RETRY READ ERRORS OR CORRECTABLE READ ERRORS IN THE RESPECTIVE COUNTERS 


ANO0022 2358705 
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OS/VS STATISTICAL AND ERROR DATA SUMMARY 


- OS/VS STATISTICAL AND ERROR DATA SUMMARY 


MSG 24. 


OS/VS STATISTICAL AND ERROR DATA SUMMARY 


The OS/VS statistical and error data summary contains 
the following: 


e Summary of I/O Records 
e Fault Symptom Code Summary 


e Summary of I/O Statistical Records by Volume ID 


ER} SUMMARY OF I/O RECORDS 


The summary of I/O records contains the following data: 
Type of I/O Record 

Source of Record 

Device Type, CPU Model, and Serial Number 

Data Range 

Total Number of Records 

Physical Address 

Error Data Record Counts 


Statistical Data Record Count 


4 Type of I/O Record 


There are two types of I/O record: 
e OBR (Outboard Record), which contains error data. 


e MDR (Miscellaneous Data Record), which contains 
statistical data. 


Source of I/O Record 


The source of the I/O record for the 3350 is the 
OBR/MDR records. 


EB Device Type, CPU Model, and Serial Number 


The type, model, and serial number are self-explanatory. 


Fy Date Range 


The date range indicates the day and the year time period 
when the OS/VS statistical and error data were logged. 


Total Number of Records 
The total number of records contains the sum of the 


number of times error data and statistical data were 
logged. | : 


Physical Address 


The physical address is the Channel/Unit address from 
which the error data and the statistical data came. It is 
the base (lowest) address for all statistical data compiled 
on the drive. For example, statistics for address 2BO 


(3330-1 Compatibility Mode) are logged for address 290. 


E} - Error Record Data Counts 


The error record data counts indicate how many times 
each of the following occurred: 


Bus Out Parity 
Equipment Check | 
Data Check 

Overrun 

Invalid Track Format 
Seek Check 


Each error record data count that contains an entry has a 
corresponding Fault Symptom Code . For example, 
there are 0002 entries in the Seek Chk error record data 
count . The third entry, 120A, under Fault 
Symptom Code corresponds to the Seek Chk error 
record data count 


Locate the Fault Symptom Code in the FSI section for an 
analysis procedure of the error. 


Note: Each entry in the error record data count is 
treated in detail by a unit check record. See OS/VS 
error data detail (unit check record) on MSG 30. 


BUS OUT PARITY 


Bus Out parity indicates how many parity errors occurred 
on Bus Out. (See the storage control MLM for further 
analysis. ) 

EQUIPMENT CHECK 


Equipment Check indicates how many temporary and 
permanent hardware errors occurred in each of the 
following: 


Storage Control (See the storage control MLM for 
further analysis.) 


Controller Temporary if recovered by ERP retry. 


Drive Permanent if retry failed. 


| AN0026 | 2358706 441300 | 441303 | 441310 
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DATA CHECK 


Data Check indicates how many of each of the following 
occurred: 


Permanent Data Check -Sense Byte 1, bit 0 set by 
storage control. 


Correctable Data Check -Format 53, no retry. 
Retry during logging mode 


OVERRUN 


Overrun indicates how many times a service (data) 
overrun occurred during the following: 


A record overflow operation in a second or subsequent 
overflow segment. 


A Write Format operation. 


INVALID TRACK FORMAT 


Invalid track format indicates that Index was detected 
during one of the following: 


A Write command. 


A Read or Search command. In this case, an Index was 


detected in the gap following a Count field or a Key field. 


An invalid track format is usually a programming error. 


SEEK CHECK _ 


A Seek Check indicates how many times Seek Verifica- 
tion Check or Seek Incomplete errors occurred. 


Statistical Data Record Count 


The statistical data record count indicates how many 
Miscellaneous Data Records (MDR) have been recorded 
in the LOGREC. 


OS/VS STATISTICAL AND ERROR DATA SUMMARY MSG 26 


ff] FAULT SYMPTOM CODE SUMMARY 


The Fault Symptom Code Summary contains the 
following data: 


Type of Record 

Source of Record | 

Device Type, CPU Model, and Serial Number 
Fault Symptom Code 

Physical Channel/Unit Address (CUA) 
Occurrences | 


Date/Time Last Entry 


ff Type of Record 


The Fault Symptom Code Summary is from OBR, the 
type of record in which error data is logged. 


Source of Record 


The source of the record for the Fault Symptom Code 
Summary is the OBR. 


EE] Device Type, CPU Model, and Serial Number 


The device type, CPU model, and serial number are 
self-explanatory. 


[) Fault Symptom Code 


The Fault Symptom Code is a number generated by 
storage control. Storage control generates this number 
from sense information and places the number in Sense 
Bytes 22 and 23. 


The Fault Symptom Code provides an entry to the Fault 
Symptom Index (FSI) pages in the MIM. 


Each Fault Symptom Code entry is covered in detail on a 
unit check record. (See OS/VS Error Data Detail on 
MSG 30.) 


Note: A Fault Symptom Code of 0000 indicates that 
the Fault Symptom Code Generator did not operate 
when a fault was logged. For details concerning a 
0000 Fault Symptom Code, see the OS/VS Error 
Data Detailed (Unit Record) Output. For details on 
how to generate the Fault Symptom Code, see FSI 
50. 


Sx5x symptom codes are developed by EREP to allow cor- 
rectible data checks to be included in this report. This 
symptom code is not used to isolate Format 5 errors. 
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OS/VS STATISTICAL AND DATA SUMMARY (Continued) 


OS/VS STATISTICAL AND DATA SUMMARY (Continued) MSG 28 


Physical Channel/Unit Address PX} Total Accesses Ex) Total Overruns 
The physical channel/unit address identifies the device 
from which the error data came. It is the base (lowest) 


address for all statistical data compiled on the drive. For 


Total accesses indicates how many thousands of access 
operations occurred during the date range 5 in the I/O 
record summary. a ; 


Total overruns indicates how many command and data 
overruns occurred on storage control interfaces during 


example, statistics for address 2BO (3330-1 | 
Compatibility Mode) are logged for address 290. 


v4) Occurrences 


Occurrences indicates how many times a Fault Symptom 
Code was generated. 


Date/Time of Last Entry 


Date/time of last entry indicates when the last entry for 
each Fault Symptom Code was made in the Fault 
Symptom Code Summary. 


SUMMARY OF I/O STATISTICAL 
RECORDS BY VOLUME ID | 


The statistical record summary contains the following 
data: 


Volume ID 

Physical Drive — 

Total Accesses 

Access Errors 

Total Megabytes Read 

Retry Read Errors 

Megabytes Read/Retry Errors 
Correctable Read Errors 
Megabytes Read/Corr Errors 


Total Overruns 


Volume ID 


Volume ID contains the customer serial number (label) 
of the volume that was running when the statistical data 
was collected. | 


Physical Drive 
Physical drive contains the physical address of the drive 


from which the statistical data was obtained. For 
additional detail, see Physical Address FE . 


Access Errors 


Access errors indicates how many access errors occurred 
during the date range [EJ in the 1/O record summary. 


Fj Total Megabytes Read 


Total megabytes read indicates how many megabytes of 
data were read from the indicated volume during the date 
range [Ej in the I/O record summary. 


Retry Read Errors 


Retry read errors indicates how many retry read errors 
occurred while reading from the indicated volume during 
the date range 5 in the I/O record summary. 


Megabytes Read/Retry Errors 


Megabytes read/retry errors indicates how many 
megabytes of data were read during all retry errors that 
occurred during the date range 5 in the I/O record 
summary. If no read/retry errors occured, -NA— appears 
in this column. Low values (approaching 1) may indicate 
failing drive performance. 


Ki] Correctable Read Errors | 


Correctable read errors indicates how many correctable 
read errors occurred while reading from the indicated 
volume during the date range | 5 in the I/O record 
summary. | 


Megabytes Read/Corr Errors 


Megabytes read/corr errors indicates how many 
megabytes of data were read during all correctable errors 
that occurred during the date range 5 in the I/O record 
summary. If no read/retry errors occurred, -NA- 
appears in this column. Low values (approaching 1) may 
indicate failing drive performance. 


the date range FB in the I/O record summary. 
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- OS/VS ERROR DATA DETAIL (UNIT CHECK RECORD) MSG 30. 


OS/VS ERROR DATA DETAIL (UNIT CHECK RECORD) 


This page shows an example of an OS/VS unit check 
record. This example contains data concerning one of 
the 32 data check retries shown on MSG 24 | 


An actual EREP OS/VS printout contains one unit check 
record for each entry in the error record data counts EJ 
through §Kj on MSG 24. 


---RECORD ENTRY TYPE - UNIT CHECK [P§SOURCE - OUTBOARD | FKEJMoDEL- 0155 010017 


Rvs 1 REL. 05 FJ LOGGING MODE 
HH MM SS.TH 
FTIME 22 36 50 26 


Ky SERIAL NO. 


DAY YEAR 


7 es IDENTITY EREP3350 
Fy DATE- 165 75 


CSD9OC5SD7F3F3F5F0 . 


DEVICE TYPE IS AN EMULATED - 3330M11 
PHYSICAL CHANNEL UNIT ADDRESS 000143 
EE) { LocIcaL CHANNEL UNIT ADDRESS 000143_ 


PHYSICAL DRIVE D 
VOLUME LABEL 333101 


3 LoccING MODE DATA CHECK-RETRY 


[T)) ERROR SYMPTOM CODE- 4942 
[J SENSE BYTE DATA- FORMAT 4 


BYTE 0 00 BYTE 1 00 BYTE 7 42 


BYTE 2 18 BYTE 3 00 BYTE 4 10 “BYTE 5 02 BYTE 6 efe) 


~--------- UNIT a rel RESTART CMND PHYSICAL ID CYL(1 TO 128)--HEAD--------- FORMAT/MSG 
12 
COMMAND REJ 0 PERM ERROR 0 0 00000000 DRIVE A 0 CYL 128 0 CE CYL 1024 Q FORMAT 8 O 
INTERVN REQ 0 INV TRK FMT 0 CORRECTABLE 0 DRIVE B 0 CYL 64 0 CYL 512/256 0 FORMAT 4 1 
BUS OUT PAR O END OF CYL 0 DRIVE C 0 CYL 32 0 DIF/CYL 256 0 FORMAT 2 0 
EQUIPMNT CK 0 , O ENV DATA PR 1 DRIVE D 1 CYL 16 0 HEAD 16 QO. FORMAT 1 0 
DATA CHECK 0 NO REC FND O EMULATION 1 DRIVE E 0. Cvi, “Ss 0 HEAD 8 0 MESSAGE 8 0 
OVERRUN 0 FILE PROTCT 0 0 DRIVE F 0 CYL 4 0 HEAD 4 0 MESSAGE 4 0 
| QO WRT INHIBIT 0 0 DRIVE G 0 CYL 2 1 HEAD 2 0 MESSAGE 2. 1 
0 OP INCOMPLT 0 0 DRIVE H O CYL 1 QO HEAD 1 0 MESSAGE 1 0 
[WABYTE 8 O00 BYTE 9 02 #£«.BYTE 10 OO ° BYTE 11 00 BYTE 12 F8 BYTE 13 01 BYTE 14 00 BYTE 15 00 
en rene CCHHR READ FROM COUNT----------------------------- SECTOR NUMBER 
Cyr. = 0 CYL 128 0 HEAD - OQ HEAD - 0 RECORD - 1 SECTOR - 0 00000000 00000000 
CYL - O CYL 64 0 HEAD - 0 HEAD - 0 RECORD 64 1 SECTOR 64 0 
CYL - 0 CYL 32 OQ HEAD - 0 HEAD - 0 RECORD 32. 1 SECTOR 32. 0 
CYL - 0 CYL 16 O HEAD - 0 HEAD 16 0 RECORD 16 1 SECTOR 16 0 
CYL = 0 CYL 8 0 HEAD - 0 HEAD 8 0 RECORD 8 1 SECTOR 8 0 
CYL -« 0 cYL 4 QO HEAD - 0 HEAD 4 0 RECORD 4 0 SECTOR 4. 0 
CYL 512 0 CYL 2 1 HEAD - O HEAD 2 0 RECORD 2 0 SECTOR 2 0 
CYL 256 O CYL 1 0 HEAD - O HEAD 1 0 RECORD 1 0 SECTOR 1 1 
BYTE 16 00 BYTE 17 00 BYTE 18 OO BYTE 19 00 BYTE 20 00 #£BYTE 21 00 BYTE 22 49 BYTE 23 42 
pI EEE EE EE ee ERROR SYMPTOM CODE---- 
00000000 00000000 00000000 00000000 00000000 0000000 01001001 §—} 01000010 
HEX DUMP OF RECORD 
HEADER 30440800 00000000 0075165F 22365026 01010017  015502A0 
0000 00000000 00000000 00000000 00000000 0000A7A8 02000000 03000143 3050200D 
0020 00000141 000A0018 = F3F3F3F1 FOF 10000 00000000 02000000 00020000 00000000 
0040 00001800 10020042 00020000 F8010001 00000000 00004942 
7 AN0030 | 2358707 441300 
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OS/VS ERROR DATA DETAIL (UNIT CHECK RECORD) 


The OS/VS error data detail (unit check record) contains 
the following: 
ER Record Entry Type — Unit Check 


The record entry type indicates a unit check record. 


Source of the Unit Record 

The source of the 3350 unit record is the outboard part 
of the outboard recorder/ miscellaneous data 
recorder(OBR/MDR). 

Model and Serial Number 

The model and the serial number of the CPU are 
self-explanatory. 


EB VS! Rel.05 


VS1 Rel.05 identifies the operating system being used. 


Logging Mode 


Logging mode indicates that the unit check record is 
printing the detail of an error (data check retry) that 
occurred during logging mode. 3 


[GJ Date/Time 


Date/time indicates the day, year, hour, minute, second 
and the tenth of a second that the data check retry 
occurred. 


Job Identity 
The job identity indicates the job ID that can be used to 
recreate the error. 


E-3 Device/Address Data 


Physical Channel Unit Addres = Primary address from 
UCB. 


Logical Channel Unit Address = last used address 
(actual) to which a START I/O was issued. 


Physical Drive = drive location within the string (A-H). 
Volume Label = last known label from UCB. 
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E-} Logging Mode - Data Check Retry 

Logging mode — data check retry indicates the type of 
error that the unit check printout is treating. 

[f') Error Symptom Code 


The Error Symptom Code is the same as the Fault 
Symptom Code from Sense Bytes 22 and 23. The Fault 
Symptom Code provides an entry to the FSI section. 


fi] Sense Byte Data - Format 4 
Sense Byte Data — Format indicates the error format. 
See the SENSE section for error format descriptions. 


Unit Check Description 


The unit check description indicates the error and an 
action for subsystem recovery. In the example there is no 
error indicated, but environmental (statistical) data 
present is indicated. This means that an error/usage 
counter, in this case the data check retry counter, 
overflowed and caused logging mode. 


Restart Command 


Restart command indicates whether a Read or Write 
command was in progress when an operation incomplete 
is indicated in bit 7 of byte 1 under unit check 
description. 

(7 Physical ID 

Physical ID indicates the physical drive in the string 
where the error occurred (described in EI) : 

Cylinder (1 to 128) 

Cylinder 1 to 128 indicates the low-order portion of the 
cylinder address where the error occurred. 


i} Head 


Head indicates the high-order portion of the cylinder 
address and the head that was selected when the error 
occurred. 


fi) Sense Bytes 8 - 21 


The contents of Sense Bytes 8 through 21 vary depending 
upon the error [EJ and and the format [J . See 


OS/VS ERROR DATA DETAIL (UNIT CHECK RECORD) 


the SENSE section for the explanation of the contents of 


Sense Bytes 8 through 21. 


fF] Error Symptom Code 


The hex value of the Error Symptom Code is the Fault 
Symptom Code. 


OS/VS ERROR DATA DETAIL (UNIT CHECK RECORD) 


MSG 32 


MSG 32 


DOS/VS STATISTICAL DATA SUMMARY 


This page shows and explains an example of a DOS/VS 
statistical data summary. 


3350 


AN0032 2358708 
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ER FILE DATE RANGE 


Fy DEVICE TYPE 3330 [KJ NORMALIZED CUA 1C8 


[ ToTAL OVERRUNS CHNL A 


COMMAND oOOOOOO 
DATA = = OO0O0000 
6 | TOTAL ACCESS 
ACCESSES ERRORS 
(X1000) 
TOTALS 000000 000000 
VOLUME ID 
3330 01 000000 000000 
NOTE: 


MEGABYTE READ PER ERROR. 


ER) File Date Range 


File date range indicates the year/day time period during 
which the statistical data was logged. © 


Device Type 


Device type indicates, in this case, 3330-1 Compatability 


Mode. 


3 Normalized CUA 

Normalized CUA (channel/unit address) identifies the 
device from which the statistical data came. 

£3 Total Records 

Total records indicates the total number of entries in the 
statistical data counts [J through 

3 Total Overruns | 


Total overruns indicates how many command and data 
overruns occurred on the storage control interfaces 
during the file data range. 


441300 | 
31 Mar 76 


--EREP SUMMARY -- 


FIRST 75/167 LAST 75/167 


— Ejrotar recorps 00002 


TOTAL OVERRUNS CHNIL B 
000000 


DOS/VS STATISTICAL DATA SUMMARY 


MSG 36 _ 


COMMAND 
DATA 000000 
‘TOTAL = (BB RETRY MEGABYTES CORRECTABLE [fF] MEGABYTES - 
MEGABYTES ~ READ READ/RETRY READ READ/CORR 
READ — ERRORS ERRORS ERRORS ERRORS 
000000 000002 000000 000000 000000 
000000 000002 000000 000000 - 000000 


ALL ZEROS IN MEGABYTES READ/XXX COLUMNS INDICATE THAT THERE WAS LESS THAN ONE > 


Ei Total Accesses 

Total accesses indicates how many thousands of access 
operations occurred during the file data range. 

Access Errors 

Access errors indicates how many access errors occurred 
during the file date range. 

EJ Total Megabytes Read 

Total megabytes read indicates how many megabytes of 
data were read during the file data range. 

19 Retry Read Errors 

Retry read errors indicates how many retry read errors 
occurred during the file data range. 

[f') Megabytes Read/Retry Errors 

Megabytes read/retry errors indicates how many 


megabytes of data were read during all retry errors that 
occurred during the file data range. 


ow 
ar 


fk} Correctable Read Errors 


Correctable read errors indicates how many correctable 
read errors occurred during the file data range. 


Megabytes Read/Corr Errors 


Megabytes read/corr errors indicates how many 
megabytes of data were read during all correctable errors 
that occurred during the file data range. 


[FE] Volume ID 


The volume ID contains the customer serial number 
(label) of the volume that was running when the © 
statistical data was obtained. 


To the right of the volume ID are seven indications that 
nu contain the same data as found in through 
12 | 


In the rare case when a volume ID is changed during a 
file data range, the indications to the right of volume ID 
display the portion of the total errors that occurred 
during the time each label was installed. 
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DOS/VS ERROR DATA SUMMARY 


This page shows and explains an example of a DOS/VS 
error data summary. 
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GR Device TYPE 3330 —jnormaizep cua ics [EJ FriLe DATE RANGE 


--EREP SUMMARY-- 


FIRST 75/167 LAST 75/167 


J voLuME LABELS ENCOUNTERED - MAXIMUM OF 10 


VOLUME COUNT 
333001 002 


[3 ToraL RECORDS - 00002 


[J sENSE BYTE 7 SUMMARY 


VALUE/COUNT VALUE/COUNT VALUE/COUNT VALUE/COUNT 
00 000 ere) O00 18 000 40 000 
01 000 OD 000 19 000 41 000 
02 000 OE O00 1A 000 42 000 
03 000 OF O00 1B 000 43 000 
O04 000 10 001 ae 000 44 000 
05 000 11 000 1D 000 45 000 
06 000 12 000 20 000 46 000 
07 000 13 000 21 000 47 000 
08 000 14 000 22 000 50 000 
09 000 15 000 23 000 51 000 
OA 000 16 000 24 000 52 000 
OB 001 aes 000 30 000 53 000 


Device Type 


Device type indicates, in this case, 3330-1 Compatability 
Mode. 


Normalized CUA 


~Normalized CUA (channel/unit address) identifies the 


device from which the error data came. 


File Date Range 


File date range indicates the year/day time period during 
which the error data was logged. 
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@¥ Volume Labels Encountered 


Volume labels encountered contains the following: 
e Volume 


e Count 


VOLUME 


Volume contains the customer serial number (label) of 
the volume that was running when the error data was 
obtained. 


COUNT 


Count contains the number of errors that occurred during 
the time that the volume was labeled as indicated. 


Fy Total Records 


Total records indicates how many error indications are in 
the Sense Byte 7 summary _ 


DOS/VS ERROR DATA SUMMARY MSG 38 


[3 Sense Byte 7 Summary 


Sense Byte 7 summary contains the following: 
e Value 


e Count 


VALUE 


Value is a two-digit number. The first digit indicates the 
error format code (0 through 6). The second digit 
indicates the message code (0 through F). See SENSE 
100 for detail concerning Sense Byte 7. 


COUNT 


Count indicates how many errors occurred of the type 
indicated by the message code. 


Note: Each error entry under count is treated in 
detail on a unit check record. (See DOS/VS Error 
Data Detail on MSG 40.) 


~DOS/VS ERROR DATA SUMMARY 


MSG 38. 


tiie tt 


DOS/VS ERROR DATA DETAIL (UNIT CHECK RECORD) 


This page shows an example of a DOS/VS unit check 
record. This example contains data concerning one of 
the two errors indicated in the count column under Sense 
Byte 7 summary 6 on MSG 38. 


An actual EREP DOS/VS printout contains one unit 
check record for each entry in the count column under 
Sense Byte 7 summary 6 | on MSG 38. 


RA RECORD TYPE - UNIT CHECK 


Z3 cpu MODEL 0155 SERIAL 010017 
DOS RELEASE LEVEL 32 


[Gj FALLING CHANNEL/UNIT ADDRESS 0161 


CC DA FL CT 


El FAILING ccw 11 010208 60 00 0001 


10 NUMBER OF I/O RETRIES - 00001 
12 PHYSICAL DRIVE B 

| PHYSICAL CONTROL UNIT 1 

13 | VOLUME LABEL —- 222222 


FZ} EQUIPMENT CHECK-CODE - TEMPORARY 
{I ERROR SYMPTOM CODE - 9210 _ 


EfJ SENSE BYTE DATA FORMAT 1 


BR task IDENTITY - RTPDK 


BADEVI CE TYPE 


GJ Last SEEK ADDRESS 


--- I/O DEVICE EDITING --- 


DAY YEAR 
EX pate - 167. 75 
3330 
K 


EJ csw 


fE) NuMBER OF SIOS - 00000839 


M BB CC HH R 
00 0000 0004 0006 O00 


BYTE 0 10 BYTE 1 00 BYTE 2 08 
-~---------- UNIT CHECK_DESCRIPTION----------- 
CMND REJECT O PERM ERROR O BIT O @) 
INTRVN REQD O INV TRK-FMT 0 CORRECTABLE 0 
BUS OUT PAR O END OF CYL O BIT 2 O 
EQUIP CHK 1 BIT 3 QO ENV DATA PR 0 
DATA CHECK O NO REC FND OQ EMULATION 1 
OVERRUN Q FILE PROT QO BIT 5 @) 
BIT 6 QO WRT INHIBIT O BIT 6 O 
BIT 7 O OP INCOMP QO BIT 7 0 
BYTE 8 89 BYTE 9 OA BYTE 10 60 
FILE STATUS CHECK STATUS SEQ CONTRL 
CTLR CK 1 QO HDA MODE 0 
INF CK Q SEC CMP CK OO LAT 4 1 
DRV CK O MTR SPD LT O LAT 2 1 
R/W CK O AIR SW LT O LAT 1 O 
ONLINE 1 WRT ENAB 1 HDA TIMER O 
HDA ATTN QO FHF Q HDA SEQ 0 
BSY/INDX MK 0 3330 1 BIT 6 0 
SK CMPL 1 3350 QO ODD TREK 0 
BYTE 16 OE BYTE 17 11 BYTE 18 ele) 
ACCESS STAT CTLR CK U-CODE ERR 
ACC TM OUT O VFO PHASE CKO BIT O O 
OVRSHT CK 0 QO BIT 1 e) 
SRVO OFF TK O SERDES CK QO ‘BIT 2 0 
REZERO MODE O CTR CK 1 BIT 3 O 
SERVO LT 1 WR DATA CK O CODE 8 O 
LIN MD LT 1 MNTR CK O CODE 4 0 
CTL LT 1 ECC CK: QO CODE 2 me) 
WAIT LT O ZERO ECC DT 1 £4CODE 1 @) 
ANO0038 2358709 441300 
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BYTE 3 00 BYTE 4 40 BYTE 5 04 
RESTART CMND PHYSICAL ID CYL(1 TO 128)- 
00000000 CODE 1/8 O CYL 128 ) 
CODE 1/8 1 CYL 64 ®) 
CODE 1/8 O CYL 32 ) 
CODE 1/8 O CYL 16 0 
CODE 1/8 0 CYL 8 0 
CODE 1/8 0 CYL 4 1 
CODE 1/8 O CYL 2 0 
CODE 1/8 O CYL 1 @) 
BYTE 11 B5. BYTE 12 00 BYTE 13 00 
LD SW STAT RD/WR SFTY DCI BUS OUT 
~ DR STR SW 1 MLT HD SL CK O BIT O » “6 
GRD BAND O CPB/ENB CK  0O BIT 1 0 
TRGT VELO 1 WRT OVRRN O BIT 2 0 
TRK CRSSNG 1 INDX CK 0 BIT 3 0 
BIT 4 O DELTA I CK  O BIT 4 0 
AIR SW 1 CTL CK O BIT 5 0 
BIT 6 O WRT TRNS CK O BIT 6 0 
MTR SPD SW 1 I WRT/RD CK O BIT 7 0 
BYTE 19 83 BYTE 20 OO BYTE 21 00 
STATUS INTFC CK DRIVE INTF CK 
SET R/W/ON 1 CI TB PR CK O BIT O 0 
BIT 1 O CI BO PR CK 0O BIT 1 0 
BIT 2 QO DRV SEL CK 0O BIT 2 ) 
BIT 3 O DV BI PR CK O BIT 3 0. 
HD SHRT CK O CI BI PR CK O BIT 4 9) 
PAD GT CK O I WRT FL O BIT 5 0 
MAD 1200 1 TOR. cCK O DV BO PR CK 0 
FHF 1 REOR CTR CK 0 DV TB PR CK 0 
mm Oo 
ey ND 
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HH MM SS 
TIME - 02 O7 29 


CA 


US CS CT 
10 0146CO OE OO 0000 


BYTE 6 06 £BYTE 7 10 
HEAD------- FORMAT /MSG 
22 

REVERSE 0 FORMAT 8 OO. 
CYL 256 0 FORMAT 4 O 
DIF 256 0 FORMAT 2. O 
HEAD 16 0 FORMAT 1. 1 
HEAD 8 0 MESSAGE 8 0 
HEAD 4 1 MESSAGE 4 0 
HEAD 2 1 MESSAGE 2. O° 
HEAD 1. 0 MESSAGE 1. O 
BYTE 14 00 BYTE 15 00 
DCI BUS IN DCI TAG BUS 
BIT 0 0 BIT O 0 
BIT 1 0 BIT 1 0 
BIT 2 0 BIT 2 0 
BIT .3 0 BIT 3 0 
BIT 4 0 BIT 4 0 
BIT 5 0 BIT 5 0 
BIT 6 0 BIT 6 0 
BIT 7 Q BIT 7 0 
BYTE 22 92 BYTE 23 10 
----ERROR SYMPTOM CODE---- 

10010010 00010000 
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DOS/VS ERROR DATA DETAIL (UNIT CHECK RECORD) 


The DOS/VS error data detail (unit check record) 
contains the following: 


ER Task Identity 


Task identity indicates the name of the job running when 
the error occurred. 


FA Record Type 


Record type indicates a unit check record. 


Ky Date/Time 


Date/time indicates the day, year, hour, minute, and 
second that the error occurred. 


3 CPU Model and Serial Number 


The CPU model and serial number are self-explanatory. 


FJ DOS Release Level 


The DOS release level is self-explanatory. 


Kl Failing Channel/Unit Address 


Failing channel/unit address indicates the logical address 
of the drive where the error originated. 


Device Type 

Device type indicates, in this case, 3330-1 Compatibility 
Mode. 

El Failing CCW 

Failing CCW (Channel Command Word) indicates which 
CCW was in process when the error occurred. 

ER csw 


CSW (Channel Status Word) indicates how the last I/O 
operation ended when the error occurred. 


[f)) Number of I/O Retries 
Number of I/O retries indicates how many I/O retries 
were issued by the system ERPs (Error Recovery 
Programs) before the error was logged. 

fk] Number of SIOs 
Number of SIOs (Start I/Os) indicates how many SIOs 
were executed by the system before the error occurred. 


fF) Physical Drive/Control Unit 


Physical drive and physical control unit indicate the drive 
in the string where the error occurred and the storage 
control to which the drive was logically connected. 


[EJ] Volume Label 


Volume label contains the volume ID. 


fZ} Equipment Check-Code-Temporary 

Equipment check-code-temporary indicates the error that 
is an equipment check of a temporary duration. 

(Fj Error Symptom Code 


Error symptom code is the same as the Fault Symptom 
Code. The Fault Symptom Code provides an entry to the 
FSI pages. 


Tj Sense Byte Data Format 1 


Sense Byte data format indicates the error format. See 
the SENSE section for error format description. 


Last Seek Address 


Last Seek address indicates one of the following: 
e Address on the disk where the error occurred. 


e Last successful Seek operation before the error 
occurred. 


fF} Unit Check Description 


Unit check description indicates the error and an action 
for subsystem recovery. The example shows an 
Equipment Check. 
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Restart Command 


Restart command indicates whether a Read or Write 
command was in progress when an operation incomplete 
is indicated in bit 7 of Byte 1 under Unit Check 
description. 


6%) Physical ID 

Physical ID indicates the location of the physical drive in 
the string where the error occurred. 

3] Cylinder (1 to 128) 


Cylinder 1 to 128 indicates the low-order portion of the 
cylinder address where the error occurred. 


-4] Head 


Head indicates the high-order portion of the cylinder 
address and the head that was selected when the error 
occurred. 

Px] Format/Message 

Format indicates the format of Sense Bytes 8 through 23; 
in this case, Format 1-Equipment Check. 


Sense Bytes 8 - 21 


The contents of Sense Bytes 8 through 21 vary depending 
upon the error (ZJ and (f , and the format fT] . See 
the SENSE section for the explanation of the contents of 

Sense Bytes 8 through 21. 


Error Symptom Code 


Error symptom code is the same as Fault Symptom Code. 
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MSG 42 


MSG 42 
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OS/VS AND DOS/VS ANALYSIS PROGRAM-1 (AP-1) 


AP-1 is an online utility program designed to be run by 
the customer to verify correct drive operation and ensure 
that data is readable from the entire volume. 


AP-1 is run when the customer suspects single drive 
failures. AP-1 output (error messages and Head Error 
tables) should be available when the CE arrives. 


The AP-1 program executes two basic testing steps: 


1. Drive Test issues Seek, Read, and Write commands 
to the logical device under test. 


2. Data Verification Test (optional) reads the disk 
surface of the entire logical volume to detect data 
reading errors. 


Output of AP-1 detected errors are printed in the form of 
console and diagnostic messages. These messages are 
available following AP-1 execution on suspected single 
drive failures. 


See OS/VS and DOS/VS Analysis Program-1 (AP-1) 
Users Guide (GC26-3855) for operational information. 


DESCRIPTION 


Drive Test 


The Drive testing sequence is as follows: 


1. Seek and read with each physical movable head on 
physical cylinder 4. 


2. Seek and read with all fixed heads. 


Note: Errors that occur during Steps 1 or 2 cause 
AP-1 to terminate without testing on the CE tracks. 


Seek to the CE cylinder and read with all heads. 
Write on the CE cylinder with all heads. . 

Read on the CE cylinder with all heads. 

Read multitrack. 

Test Skip Defect ability. 

Reformat CE tracks with standard CE data. 


Soh et ON a es 
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Data Verification Test (Optional) 


The Data Verification testing sequence is as follows. 
FOR OS: 

1. Read data on entire cylinder. 

2. Read ROs on entire cylinder. 

3. Repeat Steps 1 and 2 for each cylinder. 


FOR DOS: 
Read RO and all data on each cylinder. 


When AP-1 detects an error, a message is printed at the 
operator console, and a detailed diagnostic message, 
including the test that failed and a physical head matrix, 
is printed on the system printer. 
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3350 


DIAGNOSTIC MESSAGES 


The AP-1 program prints diagnostic messages on the 
system printer, not on the operator console. The message 
contains the failing test name and is followed by 
information appropriate to the error: 


1. The Channel Command Word (CCW) at the 
failure. 


2. The Channel Status Word (CSW) at the failure. 
3. The Sense Bytes. 


The Event Control Block (ECB) completion code if 
an OS/VS system. 


MSG 60 shows the diagnostic messages in alphabetical 
order, the corresponding channel program that was 
executing at the time and the meaning of each message. 
For a description of the channel programs, see MSG 75. 


_ Console Messages 


Messages to the operator are printed at the operator 
console during the AP-1 program. For a description of 
the console messages, see MSG 125. 


Drive Test Messages 


During the Drive test, diagnostic messages are issued on 
SYSPRINT for each error detected during execution of a 
channel program (see MSG 60). 


Event Control Block (ECB) Code 


The ECB is a return code from the control program 
(OS/VS only). It is possible for an error code to be 
returned without a valid CSW or sense information. If 
AP-1 detects an error and the status (CSW) or sense 
information ddes not appear to be valid, AP-1 should be 
rerun. Have a system programmer investigate the ECB 
Code returned in this message (see the Diagnostic 
Message Issued columns in the tables on MSG 60). 
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Event Control Block (ECB) Code Definitions 


Hex 
Digit Description 


W — Waiting for completion of an event. 


|1C — The event has completed. 


One of the following completion codes will appear 
at the completion of a channel program: 


Channel program has terminated without error. 
(CSW contents useful.) 


Channel program has terminated with permanent 
error. (CSW contents useful.) 


Channel program has terminated because a direct 
access extent address has been violated. (CSW 
contents do not apply.) 


1/0 ABEND condition occurred while loading the 
error recovery routine. (CSW contents do not 
apply.) 


Channel program has been intercepted because of 
a permanent error associated with device end for 
previous request. You may reissue the 
intercepted request. (CSW contents do not 
apply.) 


Request element for channel program has been 
made available after it has been purged. (CSW 
contents do not apply.) 


One of the following errors occurred during tape 
error recovery processing: 


e The CSW command address in the |OB was 
zeros. 

le An unexpected load point was encountered. 

(CSW contents do not apply in either case.) 


Error recovery routines have been entered 
'because of a direct access error but are unable to 
read Home Addresses or Record 0. (CSW | 
contents do not apply.) 


Channel program terminated with error. Input 
block was a DOS-embedded Checkpoint oo: 
(CSW contents do not apply. y 
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Movable and Fixed Head Error Table 


In addition to the diagnostic messages, if errors 
associated with the Read/Write circuitry occurred during 
the Drive test, AP-1 produces two tables to summarize 
the errors; a Movable Head Error table and a Fixed Head 
Error table. These tables are printed on SYSPRINT after 
the Drive test is completed. MSG 65 shows the format of 
the Movable Head Error table. The physical heads or 
tracks are listed in the first column on the left. A 1 is 
placed in the column corresponding to the type of error 
detected for a specific head. See MSG 65 for the format 
of the Fixed Head Error table. 


Note: If the drive does not have fixed heads, the test 
will be performed on the corresponding movable 
heads. Errors during the test are recorded in the 
Fixed Head Error table. To convert to movable head 
address, see MSG 70. 


Data Verification Test Messages 


During the Data Verification test, diagnostic messages 
are issued on SYSPRINT if an error is detected. See 
MSG 70 for a list of messages that may be issued. 
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MSG 55 


OS/VS AND DOS/ VS ANALYSIS oe (AP-1) 


Use the Channel Command Word chain and the address 
(track) to re-create the failure. The Physical Head Error 
tables provide information supplementing the console 
and the Environmental Record Editing and Printing 
eee) output. | | 


DRIVE TEST MESSAGES 


Use the error information presented here and in the 
Physical Head Error tables on MSG 65 to aid in 
analyzing drive failures. See the Channel Command 
Word (CCW) chain that was used, starting on MSG 75. 


Diagnostic Message Issued pe Channel Program meaning: 


An error is detected when the wrong record is read. 


AMDET DATA COMPARE ERROR** 


|AMDET TEST* An error is detected when AP-1 attempts to detect an Address 


|Mark and fails. 


An error is detected when AP-1 has completed its test and an 


|CLEANUP TEST* ? J its 
Pe . | error Occurs during the cleanup of track 1 on the CE cylinder. 
ETWRT TEST* An error is detected when AP-1 attempts to write a full track of 


data on the CE cylinder and fails. 


An error is detected when a drive error caused the wrong 


RDMT DATA COMPARE ERROR* 
a yn record to be read. 


IRDMT TEST* An error is detected when AP-1 attempts to read-records on 
the CE cylinder using the multitrack command and fails. 
An error is detected when AP-1 attempts to recalibrate the 


RECAL TEST* 
| | access arm to cylinder 0, head O and fails. 


An error is detected when AP-1 reads a Home Address other 
than the one expected. 


RHA HA INCORRECT** 


-1An error is detected when AP-1 attempts to read the CE 


RHA TEST* 
| me -|cylinder Home Address and fails. 
RHAFT TEST* An error is detected when AP-1 attempts to read all the Home 
Addresses under the fixed heads and fails. 
RHAMH TEST* An error is detected when AP-1 attempts to read Home 
Addresses under all the movable heads and fails. 
IRPS TEST* | An error is detected when AP-1 attempts to read sector or to 


‘set sector and fails. 


An error is detected when the record read does not compare 


RRO1 DATA COMPARE ERROR** 
: : equally with the same record previously written. 


RRO1 TEST* 


An error is detected when AP-1 attempts to read Records 0 
| and 1 on the CE cylinder and fails. 
SD TEST* | | An error is detected when AP-1 attempts to write a record with 


nonzero SD (skip displacement) bytes and rereads it. 


SKINCR TEST* An error is detected when AP-1 attempts to move the access 


arm and fails. 
SKMAX TEST* An error is detected when AP-1 attempts to move the access 
7 {arm from cylinder 0 to the maximum cylinder address and fails. 
|SKRAN TEST* An error is detected when AP-1 attempts to move the access 


2 arm randomly from one eyundet address to. another and fails. 
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OS/VS AND DOS/VS‘ANALYSIS PROGRAM-1 (AP-1) 


Channel Program | Meaning 
Name | 


An error is detected when AP-1 attempts to move the access 
arm from cylinder O to physical cylinder 192 and fails. 


An error is detected when AP-1 attempts to obtain sense 
information and fails. | 


Diagnostic Message Issued 


SK192 TEST* 
SNS TEST* 


An error is detected when AP-1 attempts to write Records 0 
and 1 on the CE cylinder and fails. 


WRT TEST* 


An error is detected when AP-1 attempts to write a record and 
_|fails because the R/W or Read switch is in the Read position, 
or the Read/Write position is defective. 


WRT WRITE INHIBIT SWITCH ON 


An error is detected when AP-1 attempts to write a record 
lusing the Write Count, Key, and Data command, and read it 
back. The record read back (which should have been 
-joverwritten with zeros) was not as expected. 


WRTPAD READ WRONG RECORD** 


An error is detected when AP-1 attempts to write a record 
using the Write Count, Key, and Data command and fails. 


WRTPAD TEST®* 


*The diagnostic message is followed by: 
Failing CCW = hhhh hhhh hhhh hhhh. Failing CCW = 
CSW = hh hhhh hbhhh hhhh. CSW = is followed by 7 bytes of the CSW in hexadecimal digits., : 


SNS = hhhh hhhh hhhh hhhh hhhh bhhh bhhh bhhh bhhh bhhh hhhh hhhh. SNS = is ‘Slieweed by 24 bytes of the sense 
information displayed in hexadecimal digits. For a detailed explanation of sense information, see SENSE 100. 


ECB = hh. Fora description of the ECB, see MSG 55/ 
**The diagnostic message is followed by: 


EXP = hhhh hhhh hhhh hhhh. EXP = 
by 8 bytes of data as follows. 


iS followed by 8 bytes of the failing ccw in hexadecimal digits. 


is the expected results and REC = is the received results. EXP = and REC = are followed 


Test Name Data Expected 

AMDET R2 count 

RDOMT RO count or R1 count 

RHA Home Address CCHH 

RRO1 RO count, R1 count, or first 8 bytes of R1 data 
WRTPAD R1 count 


MSG 60 
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PHYSICAL HEAD ERROR TABLES 


Movable Head Error Table | | a Fixed Head Error Table. 


_ Seek Verification Data Check Data Compare Seek Verification 


Seek Verification 
Check 


Physical movable head address. ) 1 | Physical fixed head address. (If this drive does not have fixed heads, these errors occurred on movable heads. See MSG 70 
oa Pee a : ; beats mee to convert physical fixed head numbers to physical movable head numbers.) 
A 1 in this column indicates that a Data Check occurred while reading the Home Address on cylinder 4 with the specified = a 
movable head. Errors logged in this column cause the test to terminate before performing Write tests on the CE cylinder. | A 1 in this column indicates that an pneorrectse Data Check occurred while reading the Home Address on the specified 
A 1 is this column indicates that a Seek Verification Check occurred while reading the Home Address on cylinder 4 with fixed head. | | 
the specified movable head. Errors logged in this column cause the test to terminated before performing Write tests on the A 1 in this column indicates that a Seek Verification Check occurred while reading the Home Address on the specified fixed 
CE cylinder. | ‘head. : 


A 1 in this eallinan jvidicates that a Write Check occurred while writing on the CE cylinder with the specified movable head. » 


A 1 in this column indicates that a Data Check occurred while reading the data previously written on the CE cylinder on 
the specified movable head. 


A 1 in this column indicates that data eaeceu tally written and read on the CE cylinder did not compare with the pattern 
written on the specinet movable head. 
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Physical Fixed Head Numbers To Physical DATA VERIFICATION TEST MESSAGES 


Movable Head Numbers If Fixed Heads Are Not 
Installed 


Error messages from the Data Verification portion of the 
AP-1 test are the result of Errors detected may or may 
not be duplicates of errors that were detected during 
normal use of the volume. This information should be 
used to supplement other available Data Check 
information. 


Head Number 
From Fixed 
Head Error 
Table 


Head Number 
From Fixed 
Head Error 
Table 


Physical Movable 
Head Number | 


3330 (Com- 
patibility 
Modes) 2 


Physical Movable 
Head Number 


3330 (Com- 
patibility 
Modes) 4 


Meaning 


A Data Check was detected during the Data Verification test. The 
Probable cause is a media problem but a drive error may have occurred. 
The condition that caused the drive error is intermittent or marginal and 
was not detected during the Drive test. Go to R/W 300, Entry D. 


The number of tracks with Data Checks for the device has exceeded the 
number of alternate tracks on the volume. 


Diagnostic Message Issued 


DATAVER DATA CHECK 
CCHH - hhhh hhhh' 2 


DATAVER DATA CHECKS EXCEEDED 
THRESHOLD 


DATAVER DATA FORMAT UNACCEPTABLE 
ON CYL hhhh hhhh! 2 


Oman Moh WN—O 
OOAONOaLRWN—O 


Data on the cylinder is written in a format other than the IBM standard 
format, or an intermittent drive error occurred during the Data 
Verification test, or the volume under test was accessed by another 
program and the other program erased an EOD record after it has been 
read by the Data Verification test and before it has been reread by the 
test. | 


DATAVER TEST2 A drive error was detected during the Data Verification test. 


'The logical volume cylinder and head is represented by hhhh hhhh. This value is in hexadecimal. 


2The diagnostic message is followed by: FAILING CCW = hhhh hhhh hhhh hhhh CSW = hh bhhh bhhh hhhh ECB = hh 
=hhhh hhhh bhhh hhhh hhhh hhhh hbhh hhhh bhhh hhhh hhhh bhhh where FAILING CCW = is followed by 8 bytes of the failing 
CCW in hexadecimal digits, CSW = is followed by 7 bytes of the CSW in hexadecimal digits. ECB = is followed by 2 
hexadecimal digits representing the ECB code returned (see MSG 55), and SNS = is followed by 24 bytes of the sense 
information received in hexadecimal digits. 


Not Used 
Not Used 
Not Used 


NNMNNYNNNNND @ a a aw ae ew wo 
ODINOMTIAWN=BAOWDYNOAHMTAWN=AHOVANODOHRWN—O 


OWDINMAMHPWNH-OG 


1. The head numbers listed below are on physical cylinder i 


2. The first 10 head numbers listed below (20-29) are on physical cylinder 0. 
The next 20 head numbers (20-28 and 0-10) are on physical cylinder 1. 


3. The head numbers listed below are on physical cylinder 2. 


14. The first 8 head numbers listed below (11-18) are on physical cylinder 1. 
The next 19 head numbers (0-18) are on physical cylinder 2. 
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CHANNEL PROGRAMS FOR AP-1 TESTS Channel Program Descriptions 


1. Channel Program for Data Verification Test - READBLD1 


, , , 7 | | This channel program reads all Count, Key, and Data fields of all records on the volume. The Seek Address is modified 
Channel Program * | | to read each succeeding cylinder until all the Count, Key and Data areas on the logical volume have been read. The 
Name | data is read from the beginning to the end of the cylinder or to an end-of-data record. 


Data Verification Test 


READBLD1 | | | CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
READBLD2 , of the channel program built by routine READBLD1!. | 


READBLD3 | | 
e e y yan CCW | 


|Channel Program Channel Program 1 Seek AP1SEEK 40 |cC _ |Seek to cylinder 0 
Name | | Description Number 


2 | Set File Mask |X'40' 40 jcc Set File Mask to Read Only 
3 TIC CCWw4 40 |cC _ Transfer control to channel 
| 7 program 
4 Read Home _ {buffer 40 iCC Position on Home Address 
| Address 
5 Read RO buffer +8 80 |CD Read Count for Record 0 
6 |\Read RO ~~ {000 70 |SLI, SKIP, CC | 65535 | Read data of Record 0 (no Use CCWs 4 


data transferred) through 9 if 
DOS/VS 


7 'Read Multiple |000 70 |SKI, SKIP, CC | 65535 | Read all records on track 
Count, Key, 
Data 


8 Read Home __|buffer 40 icc ‘Position on Home Address of 
Address Mul- | next track . 
titrack 


9 | TIC CCW5 00 Repeat to end-of-cylinder or | 
| EOD . 


Read Home 000 50 |CC, SKIP Position on Home Address 
Address . 


5 Read Count, |buffer 40 {CC | Count for restart on EOD Use CCWs 4 | 
Multitrack through 7 if OS/VS 


6 Read Key i000 70 |CC, SKIP, SLI 


TIC CCW2 00 | Repeat to end-of-cylinder or 
EOD 
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2. Channel Program for Data Verification Test -READBLD2 | | 3. Channel Program for Data Verification Test - READBLD3 


This CCW chain is used to determine the disk address of the end-of-data record encountered by READBLD1 CCW This CCW chain is used to restart the READBLD1, READBLD2, or READBLD3 CCW chain when it is broken by an 
chain. This CCW chain is also used for reading alternate tracks. The File Mask is set to No Seeks so this CCW chain end-of-data record or correctable Data Check. The File Mask is set to No Seeks so this CCW chain will stop at the end 
will stop at the end of the track. of the track. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine READBLD2. of the channel program built by routine READBLD3. 


Command | Command Code | | Flags Command Code 


Comments 


Seek 
Set File Mask 


TIC 


Read Home 


Read Count, 
Multitrack 


Read Key, 
Data 


TIC 


Search ID 
{Equal 


TIC 


Read Count, CC 
Multitrack 


Read Key and 
Data 


TIC 


CC, SKIP, SLI 


Seek to cylinder 0 


Set File Mask to Read Only, 
No Seeks 


Transfer control to channel 
program 


Position on Home Address | 


Read Count for Record O 


Read data of Record 0 (no 
data transferred) 


Use CCWs 4 
through 9 if 
DOS/VS 


Count for restart on EOD 


No data is transferred 


Search on EOD record 


Use CCWs 4 
through 8 if OS/VS 


Count for restart on EOD 


Repeat to EOD or end-of- 
cylinder 
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Seek 
Set File Mask 


buffer +8 
CCW4 
buffer +8 

Multitrack 

Read Key and 

Data | 

TIC 


Read RO 


Read RO 


Set Sector buffer +8 


Read RO Mul- 
titrack 


Read RO 


TIC 


x | Orcion | atone [ie] Basin 
CC 


CC, SKIP, SLI 


SLI, CC, SKIP | 65535 


Seek to cylinder 0 
Set File Mask to Read Only, 
No Seeks 


Transfer control to channel 
program 


Search on EOD record or 
correctable Data Check 


Repeat search if ID not equal 


Use CCWs 4 
through 8 if 
DOS/VS 


Count for restart on EOD 


| No data is transferred 


_|Repeat to EOD or end-of- 


cylinder 
Read the Count for Record O 


Read data of Record 0 (no 
data is transferred) 


Set sector to 127 for the Use CCWs 4 

3350 and 3330 Compatibility | through 9 if OS/VS 
Modes, set sector to 063 for 

3344. 


Read Count of Record O 


Read data of record 0 (no dat 
is transferred) 
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4. Channel Program for Drive Test — RECAL 
This test issues the Recalibrate command which causes the the access arm to move to cylinder 0 on the logical volume. 


CCWs 1, 2, and 3 are built to IOS (part of the operating eyetem): CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by the RECAL routine. 


O07 |Seek AP1SEEK 
1F ' | 

| 08 
13 |Recalibrate | 

| O3 |No Operation |000 


5. Channel Program for Drive Test -SNS _ 


Comments 


Seek to cylinder 0 
Set File Mask to Read Only 


Transfers control to channel 
program 


To get ending status 


The CCW chain obtains 24 bytes of sense information from the storage control. The sense information is used to 
determine the drive features. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by the SNS routine. 


| Command Code | Code | Flags 


Seek to cylinder O 

Set File Mask to Read Only 
| Transfers control to channel 
program 
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| | Seek to cylinder 1 
| | Set File Mask to Read Only 
| Transfers control to channel 
| program 
| Read Home | | | 
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6. Channel Program for Drive Test - RHAMH 


This CCW reads the Home Addresses under all the movable heads. The Seek Address is dynamically altered by AP-1 
to cover physical tracks 00 through 29. The logical tracks read are: for the 3330-1 Compatibility Mode, cylinder 0 
tracks 0-18 and cylinder 4 tracks 0-9; for the 3344, cyindet 0 track 0, cylinder 0 odd-numbered tracks, and cylinders 
11-14 odd-numbered tracks. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers ébntzol to the first CCW (CCW4) 
of the channel program built by the RHAMH routine. 


bin Description Address | Hex | Description 


Comments 


Read Home | 
Address 


Seek to cylinder 0 
| Set File Mask to Read Only 
Transfers control to channel 
_ program 


7. Channel Program for Drive Test - RHAFH 


This CCW chain reads all fixed head Home Addresses. The Seek Address is dynamically altered by AP-1 to cover all 
60 physical fixed heads. The logical tracks read are: for the 3330-1 Compatibility Mode, cylinders 1-3 tracks 0-18; for 
the 3344, cylinders 1-10 even numbered tracks. This test is performed only for the 3344 devices that have fixed heads 
installed. This test is always performed for the 3350. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by the RHAMH routine. 


Command Code | | Figs 
er [Beier | At == 


Comments 


Address 
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8. Channel Program for Drive Test — RPS 
This CCW chain issues a Read Sector and‘a Set Sector command. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine RPS. 


Sormane | Command Code Flags 


co od 


Seek 6 Seek to cylinder 0 
Set File Mask Set File Mask to Read Only 


TIC é 2” Transfers control to channel 
program 


Comments 


Read Sector Read random sector 


No Operation Disorient drive 


Set Sector Set to sector read 


No Operation |000 Bring in channel end and 


device end 


9. Channel Program for Drive Test — SK192 


This CCW chain seeks to physical cylinder 192 and causes heavy power dissipation. This test is not run on the 3344 
because the 3344 cannot seek across 192 physical cylinders. 


_CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine SK192. 


Command | Command Code | | Flags 
oer An = 


Seek | Seek to cylinder 0 
1 Set File Mask Set File Mask to Read Only 


TIC Transfers control to channel 
| program 


Seek Seek to physical cylinder 192 
Seek | : | Seek to cylinder 0 
Set sector 0 


The set of CCWs 4, 5, and 6 
are repeated 32 times before 
CCW 103 is performed 


To get device end 


Set Sector 


No Operation {000 
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19. Channel Program for Drive Test - SKINCR 


This CCW chain tests the incremental seek capability. A pair of CCW commands (Seek and Read Home Address) is 
performed 50 times with the cylinder address being incremented each time. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine SKINCR. 


Comments 


Seek Seek to cylinder O 
Set File Mask Set File Mask to Read Only 


TIC Transfers control to channel 
program 


Seek | Seek to logical cylinder 11 


Read Home Verify Seek 


Address 


Repeat the set of CCWs 4 and 
5 48 times incrementing the 
physical cylinder by 1 and the 
CCW address by 8 each time 


Seek to cylinder n* 


buffer +392 
000 Verify Seek 


*Seek to logical cylinder 256 for the 3344, and logical cylinder 84 for the 3330-1 Compatibility Mode. 
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11. Channel Program for Drive Test - SKMAX 


This CCW chain tests the maximum seek capability. A pair of CCW commands (Seek and Read Bor Address) i is 
performed 50 times from cylinder 0 to the maximum cylinder address. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine SKMAX. 


| Command Code 


| Seek Seek to cylinder 0 
Set File Mask | Set File Mask to Read Only 


TIC | | Transfers control to channel 
7 program 


Comments 


Seek | Seek to high cylinder of logical 
| volume 


Read Home Verify Seek 


Seek to cylinder O 
Verify Seek 


Repeat the set of CCWs 4-7 
24 times. The command 
chaining bit is turned off in the 
last CCW executed. 


12. Channel Program for Drive Test - SKRAN 


This CCW chain tests the random seek capability. The test is run 50 times, each time a new cylinder address is derived 
from table RANTBL. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the Hanne program built ais routine SKRAN. 


Command | Command Code | | | Flags 


Seek to cylinder 0 
Set File Mask to Read Only 


Transfers control to channel 
program 


Read Home 
Address 
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13. Channel Program for Drive Test - RHA | 
This CCW chain reads the Home Addresses on the CE cylinder. This CCW chain is repeated for the following tracks: | 


for the 3330-1 Compatibility Mode, tracks 00-18 and 20-29; for the 3344, logical CE ane 0-4 even numbered 
tracks and logical CE cylinder 0 odd numbered tracks. 


-CCWs 1,'2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 


of the channel program built by routine RHA. 


Comments 


CC 6 Seek to cylinder * 


Caneel Mame bal Lom) 
Seek AP1SEEK 40 | 
Set File Mask |X'44' 40 |CC 1 Set File Mask to Read Only on 
| CE cylinder 
08 {TIC CCW4 40 icc _ Transfers control to channel 
ar program 
07 iSeek = {AP1CESK 40 ICC 6 |Seek to CE cylinder on physi- 
cai volume 
00 


1A |Read Home buffer | 5 Read Home Address to 
Address | compare 


*if fixed heads are installed, seek to cylinder 1; if fixed heads are not installed, seek to cylinder 695 for the 3344 and cylinder 403 
for the 3330-1 Compatibility Mode. 
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14. Channel Program for Drive Test - WRT i35. Channel Program for Drive Test —- RRO1 | 
This CCW chain writes RO and R1 on the CE cylinder. This CCW chain is repeated for the following tracks: for the This CCW chain reads RO and R1 on the CE cylinder. This CCW chain is repeated for the following tracks: for 
3330-1 Compatibility Mode, tracks 00-18 and 20-29, for the 3344, logical CE cylinders 0-4 even numbered tracks and the3330-1 Compatibility Mode, tracks 00-18 and 20-29; for the 3344, logical CE cylinders 0-4 even numbered tracks 


logical CE cylinder 0 odd numbered tracks. and logical CE cylinder 0 odd numbered tracks. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine WRT. | of the channel program built by routine RRO1. | 


Command Code Flags Command Code 
| 40 jCC 
40 Set File Mask to Read Only on 
40 
40 


40 {CC 6 |Seek to cylinder* Seek AP1SEEK Seek to cylinder* 
i 40 |CC 1 Set File Mask to allow writing ( 
on CE cylinder CE cylinder 
40 |CC Transfers control to channel 
program 
40 |CC 6 Seek to CE cylinder on physi- 
cal volume 
40 {CC 4  |Validate if on correct track 
00 Repeat search is Home Ad- 
| dress Not Found : 
i ffer 40 |CC 16 |Write RO 
) 
00 264 |Write R1 
Key, and Data 


Set File Mask 
*If fixed heads are installed, seek to cylinder 1; if fixed heads are not installed, seek to cylinder 695 for the 3344 and cylinder 403 
for the 3330-1 Compatibility Mode. 


Transfers control to channel 
program 


TIC 


Seek Seek to CE cylinder on physi- 


caj volume 
Verify Seek 


Read Home 
{Address 


Read RO 


Read Record 0 for a Count 
compare 


Read Count, 
Key, and Data 


Repeat the set of CCWs 5-7 
13 times | 


000 Position to Home Address 


buffer Read Record 0 for a Count 


compare 


Read for the Count and first 8 
bytes of data are compared 


Read Count, |buffer +8 
Key, and Data 


*If fixed heads are installed, seek to cylinder 1; if fixed hedds are not installed, seek to cylinder 695 for the 3344 and cylinder 403 
for the 3330-1 Compatibility Mode. | 
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16. Channel Program for Drive Test - RDMT 7 7 17. Channel Program for Drive Test - FTWRT 
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This CCW chain performs a multitrack read on the device. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine RDMT. 


1 


1F 
08 
07 
16 


92 


03 
12 


Read RO 


| Multitrack 


No Operation 
|Read Count 


Seek 
Set File Mask 


Seek | to cylinder* 


Set File Mask to Read Only on 
CE cylinder 


& & 


TIC 


Transfers control to channel 
program 


Seek — 


Seek to CE cylinder, track 0 on 
physical volume 


buffer 


Read Record O for a Count 
compare 


6 6 6 & 


Read Count, buffer +8 |Read Record 1 for a Count 


compare 


Repeat CCW3 11 times 
incrementing the buffer 
address by 8 each time 


000° 
buffer +104 | 


Force drive to lose orientation 


8 & 


Read record 1 Count on track 
11 again 


*If fixed heads are installed, seek to cylinder 1; if fixed neaele are not installed, seek to cylinder 695 for the 3344 and cylinder 403 
for the 3330-1 Compatibility Mode. 
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This CCW chain tests the full track Read/ Write capability. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW ene, 


_of the channel program built by routine FT WRT. 


| Command Code | Code | Flags 


oe sr ae 


Seek 
Set File Mask 


Comments 


Seek to cylinder** 


Set File Mask to write on CE 
cylinder 


Transfers control to channel 
program 


Seek to CE cylinder, track 1 on 
physical volume 


Search for ID equal on RO 


Equal 


TIC 


Write Count, 
Key, and Data 


Write Count, 
|Key, and Data 


|Read Count, 
'|Key, and Data 


Repeat search if ID not equal 
Write R1 Count | 


buffer 


000 Write a full track of data 


Read R1 Count full track of 
data back back (no data is 
transferred) 


|}000 


*For the 3330-1 Compatibility Mode, n= 13030; for the 3344, n=8368. 


**If fixed heads are installed, seek to cylinder 1; if fixed heads are not installed, seek to cylinder 695 for the 3344 and cylinder 403 ; a aoe 


for the 3330-1 Compatibility Mode. 
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18. Channel Program for Drive Test —~ AMDET 


This CCW chain detects the presence of an address amrk. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 


of the channel program built by routine AMDET. 


40 |CC 


TIC 
Seek 


Search ID 
Equal 


TIC 


Write Count, 
Key, and 
Data 


Write Count, |000 
Key, and 
Data 


Write Count, |buffer +8 
Key, and 
Data 


~ | Write Count, 
Key, and Data 


Search ID 
Equal 


TIC 


No Operation 
Read Count buffer +16 


*if fixed heads are installed, seek to cylinder 1; if fixed heads are not installed, seek to cylinder 695 for the 3344 and cylinder 403 


for the 3330-1 Compatibility Mode. 


Seek to cylinder* 


Set File Mask to write on CE 
cvlinder 


Transfers control to channel 
program 


Seek to CE cylinder, track 1 on 
physical volume 


Search for ID equal on 
Record 0 


Repeat search if ID is not 
equal — 


Write Record 1 Count 


Write Record 1 Data 


Write Record 2 Count 


Write Record 2 Data 


Search for ID equal on Record 


Repeat search if ID is not 
equal 


Force drive to lose orientation 
Read Record 2 Count 
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19. Channel Program for Drive Test - WRTPAD 
This CCW chain test the Write Padding capability. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine WRTPAD. 


fe [ ower | antes [em 


Comments 


Seek to cylinder* 


Set File Mask to write on CE 
cylinder 


Transfers control to channel 
program 


Seek to CE cylinder, track 1 on 
physical volume 


Search for 1D equal on Record 


Repeat search if ID is not 
equal 


Write Record 1 Count 


Write Count, 
Key, and Data 


Write Count, 
Key, and Data 


Search ID 
Equal 


TIC 


Write Record 2 Count 


Search for ID equal on Record 
0 


Repeat Search if ID is not 
equal 


buffer 


Write Count, Write new Record 1 


Key, and Data 


Read Home 
Address 


Read Count. 
Read Count 


000 | Reposition head 


000 Read Record 1 Count 


buffer +24 


8S 6 6 8 6 6 6 8 6&6 6&6 6 88S 


Read Record 1 Count again 


*If fixed heads are installed, seek to cylinder 1; if fixed heads are not installed, seek to cylinder 695 for the 3344 and cylinder 403 
for the 3330-1 Compatibility Mode. 
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20. Channel Program for Drive Test —- SD 
This ccw chain performs the Skip Displacement test. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4). 


of the channel program built by routine SD. 


Fer [oto Address Hex | Description Count 


Set File Mask |X'04' 


Comments 


Seek to CE cylinder 

Set File Mask to write on CE 
cylinder 

Transfers control to channel 
program 

Seek to CE cylinder, track 1 


Verify Seek 


Repeat search if Home Ad- 
dress not equal 


Write Home Address with 
zeros in SD (Skip Displace- 
ment) bytes of Home Address 


Write RO where Data is a 
dummy R1 record with SD 
information to be tested 


Read Home Address to | 
position head 


Space across RO count and 
indicate RO Data length = 8 


Read dummy R11 (written as | 
RO Data) © 


Key, and Data 


*x+0 for 3330-1 Compatibility Mode; 4 for 3344. 
y=847 for 3330-1 Compatibility Mode; 513 for 3344. 


3350 
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21. Channel Program for CLEANUP 
This CCW chain restores track 1 of the CE cylinder. 


CCWs 1, 2, and 3 are built by IOS (part of the operating system). CCW3 transfers control to the first CCW (CCW4) 
of the channel program built by routine CLEANUP. 


Comments 


Seek to cylinder* 


2 1F Set File Mask to allow writing 
on CE cylinder 

3 08 40 Transfers control to channel 
program 

4 07 40 Seek to CE cylinder, track 1 on 
physical volume | 

5 39 40 | Verify Seek 

6 08 00 Repeat search if Home Ad- 
dress not equal 

7) 15 40 Write Record 0 

ID |Write Count, |buffer+16 | OO Write Record 1 


ase and Data | 


_ *If fixed heads are installed, seek to cylinder 1; if fixed heads are not instated, seek to cylinder 695 for the 3344 and cylinder 403 
for the 3330-1 Compatibility Mode. 
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CONSOLE MESSAGES 


See OS/VS and DOS/VS Analysis Program-1 (AP-1) 
Users Guide (GC26-3855) for all other console 


messages not described. 


Message Number 


OS/VS DOS/VS | Description 


IAPOO1A | 8701A xxx DO YOU WANT TO RUN DATA VERIFICATION TEST, YES OR NO 
Cause: This message asks the operator if the Data Verification test should be run. 


System Action: The system waits for the operator to reply by typing Yes of No on the system 
console. 


Operator Response: A Yes reply causes AP-1 to run the Data Verification test. A No reply ends the 
AP-1 test. 


!APOO3! 87031 xxx SUSPECTED DRIVE PROBLEM 
(xxx The controller address of failing drive.) 


Cause: During the Drive tests, AP-1 detected hardware problems. See SYSPRINT output for details 
of the error. A Data Check occurring during the RHAMH test results in this message. 


If a Data Check occured, analyze the sense information and error tables in the SYSPRINT output, 
then: | 


1 Use the 3350 Checkout Procedure on START 110. 7 | - 
If the checkout is ok, attempt to restore the Home Address(es) on the volume. See INTDK 
(initialize disk) on OLT 30. 


If no Data Check occurred during the RHAMH test, go to MSG 9, Entry B. 
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Message Number 


OS/VS DOS/VS Description 


Run OLT T3350PSA to determine the extent of the damage. 
If Steps 1 and 2 show no failures or errors, the volume should be restored from a backup 
volume. 


IAPOO4I 87041 xxx DATA FORMAT UNACCEPTABLE, TESTING TERMINATED 

Cause: One of the following: | 

e The Count field in a record specifies an incorrect track or an incorrect record number. The 
volume was probable not written according to IBM standards. AP-1 cannot be run on this 
volume. 

| In an OS/VS system, the Error Recovery Procedure (ERP) was unable to recover from the 
error and either went into a loop or returned with inconsistent error information. | 
A program writing on the volume under test erased an end-of-data record read by AP-1, 
which AP-1 expects to read again. 

For further information, see the console output and AP-1 SYSPRINT or SYSLST printer output, 

then: 

Use the 3350 Checkout Procedure on START 110. 
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Message Number 


Description | 


xxx ERROR READING DATA 
xxx = The controller address of the failing drive. 


IAPOO5! 


Cause: AP-1 detected Data Checks while reading. This message is followed by a message on the 
printer that identifies the track and cylinder number on which each Data Check occurred. The cause 
of the problem could be a damaged disk surface or an intermittent Read/Write circuitry failure. 


For further information, see the console output and AP-1 SYSPRINT or SYSLST printer output, | 
then: 


1. Use the 3350 Checkout Procedure on START 110. 

2. If the checkout is ok, use the SYSPRINT output and go to MSG 9, Entry B. 

3. If no failure can be found, have the user perform one of the following, depending on the 
customer procedures. 


e Restore the entire volume from a backup volume. 
e Rebuild the track that has the error (see OLT 30). 
e Assign an alternate track and then restore the track (see OLT 30). 


e Rebuild the data volume. 


IAPOO6I 8706I xxx ALL DATA READ WITHOUT ERRORS 
Cause: The volume was successfully read during the Data Verification test. Every record on the 
volume was read (without data transfer) by AP-1, and no errors were detected. If data problems 
persist, further analysis is needed. Use any available data to locate the symptom in the 
Symptom/Condition column in the table on START 100 that most closely matches the machine 
status. 

iMAPOO8! 87081 {xxx WRITE TESTS BYPASSED 


Cause: The CE cylinder is incorrectly formatted. AP-1 does not issue Write commands during the 
Drive tests. Home Addresses must be rewritten on the CE tracks that are in error (use | 
microdiagnostic routine BO). 7 
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OS/VS DOS/VS 


IAPOO9I . 87091 


_ Description 


xxx 1/O TIMEOUT, TESTING TERMINATED 


Cause: AP-1 attempted to access the drive, and received no response during a period of 1 to 2 
minutes. To AP-1, the drive appears to be unavailable for basic testing. ‘ 


When the timeout occurred during the Data Verification tests, this message is followed by message - 
IAPO041/87041 DATA FORMAT UNACCEPTABLE. | 


When the timeout occurred during the Drive tests, this message is followed by message 
IAP003!1 /87031 SUSPECTED DRIVE PROBLEMS. 


Verify that the drive has power on and the Power On and Ready lamps are on, and that a path is 
available from the central processing unit (CPU) to the drive. Then rerun AP-1. 


‘For further information, see the console output and the AP-1 SYSPRINT or SYSLST printer output. 
If the problem persists, use the 3350 Checkout Procedure on START 110. | | 


xxx NO DRIVE PROBLEMS FOUND. 


Cause: The AP-1 program successfully completed executing the basic Drive tests and did not detect | 
any problems. 7 | 


System Action: Processing continues with the Data Verification test if specified by the operator. 
If a problem is still suspected, use the 3350 Checkout Procedure on START 110. 


IAPO101 87101 
1APO171 8717) 


xxx DEVICE NOT READY, TESTING TERMINATED 
Cause: The device to be tested is not Ready. 


Operator Response: Make the device Ready, and when the Ready lamp is on, rerun the AP-1 
program. If the error persists, use the 3350 Checkout Procedure on START 110. 
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SENSE CONTENTS | SENSE CONTENTS COENSE | 
SENSE DATA SUMMARY REFERENCES TO OTHER SECTIONS 

General . ..... ... . SENSE 100 Fault Symptom Index. . . . . . . FSI Section 

Format]... ... . .. . SENSE 101 Sense Status ...... . . OPER 98 — 101 

Format 4and5 ..... . SENSE 102 

Format6....... . . SENSE 103 


SENSE DATA DESCRIPTIONS 


Sense Bytes O through 7 . . . SENSE 105, 106 
Format! .. .... . . . SENSE 106 — 109 
Format4...... . . . SENSE110 
Format5....... . . SENSE110 
Format6........ .. . SENSE 111 


3350 | AP000! 2358084 441300 441303 441309 441310 
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SENSECONTENTS SENSE 1 | 


SENSE DATA SUMMARY 


Mix 


B 


< 
w~ 
@ 


Command Intervention Channel Bus Equipment 
Reject Required Out Parity Check 


Overrun Not Used Not Used 


Invalid . j i 
End of No Record File. Write Operation 
Perm t. , 
E rmanen Track Cylinder Not Used Found Protected Inhibited Incomplete 
rror Format | 
Alternate Environmental Compatibility 


Not Used Correctable Controller 


Not Used Not Used Not Used 
D P : Oo se (e) se 
(C2 Module) ata Present Mode | 


, RESTART COMMAND (Provided only when Byte 1 bit 7, Operation Incomplete, is active) 


PHYSICAL DRIVE IDENTIFICATION 
Cc D 


128 64 32 


HIGH-ORDER LOGICAL CYLINDER ADDRESS LOGICAL TRACK 
(See SENSE 512 «—3330-11——> 256 
106.) 256 <—3330-1 ———> 0 Log. Trk 16 | Log. Trk 8 Log. Trk 4 Log. Trk 2 Log. Trk 1 


FORMAT (bits 0 to 3 hex) | —. MESSAGE CODE (bits 4 to 7 hex) 


Note: See Storage Control 
MLM for sense data and/or 
messages for Formats O, 2, 


Format1 — SENSE 101 | and 3. 
Format 4,5 — SENSE 102 [3350 | 
Format6 — SENSE 103 | , 


Storage Control 
MLX CHART 
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When attached to a 3880 
sense bytes 4 and 5, 

format 6, have a unique 
meaning. See 3880 Storage 
Control manual for 
definition. 


MESSAGE CODE FOR BYTE 7 (Bits 4-7 Hex) 


SENSE DATA SUMMARY SENSE 100 


MESSAGES, determined by format and message code (Byte 7) 


Format 1 - Format4  —S—s* Format 5. 


HA Field — 
Data Check 


Not Used 


Count Field — 
Data Check 


Transmit Target 
Error 


Not Used 


Microprogram 
Detected Error 


Key Field — 
Data Check 


+ t Diff Data Field — Data Field — 

oe ee AereUee. Uncorrectable Correctable 
eee Data Check Data Check 

Sync Out HA Field — 

Timing Error No Sync Byte Found 

Unexpected Drive Count Field — 

Status at No Sync Byte Found 

Initial Selection 

Transmit CAR Key Field — No 

Error Sync Byte Found 

Transmit Head Data Field — 

Error No Sync Byte Found 

Transmit Difference 

ee a Not Used Not Used 


Drive Status not as 
expected during 
Read IPL 


AM Detection 
failure on retry 


Seek Verification 
Check on physical 
address 


Seek Incomplete 
or 
- Sector Compare Check 


No Interrupt 
from drive 


Defect Skipping 
Reorientation Check 


Unable to determine 
device type 


Retry Reorientation 
Check 


CO COCECECECOCEOCE EEE 


SENSE DATA SUMMARY - FORMAT 1 


MLX 1 
cca 100 FORMAT 1 — DRIVE EQUIPMENT CHECKS 


Seek Complete 
or Search Sector 
or Pad Complete 


Spindle Mode 
1 Bit 


Odd Physical 
Track 


Motor At 
Speed 


Write Current 
during Read 
Check 


ECC Hardware ECC Zeros 


Detected 


1 
(Always On) 


Reorient 
Counter 
Check 


Device Tag 
Parity 


, Check 


. : Byte Device ; 
Drive 8 Controller fatertace Read/Write Online HDA 
Status Check Check Check | Attention 
Ch Sector : : ; : . 
eck Pad-In- Compas Motor At Air Switch Write Fixed Head Spindle Mode 
Status Progress Check Speed Latched Latched Enable HDA Installed 2 Bit 
HDA Sequence Mode HDA Timer HDA Sequence jot Used 
Control Size Check Check Latch Check Latch 
Load Switch | Drive Start Guardband Target Track | Air 
Status Switch Pattern Velocity Crossing Not Used Switch Not Used 
Read/Write Multiple Write Write 
Chip Select Delta | Write Transition 
Safety ca Check Overrun "Check 
CONTROL INTERFACE BUS OUT EXPECTED DRIVE STATUS/DATA 
(For Message Code 2 (Byte 7), see Sense Byte 18) (When Message Code (Byte 7) is 1, 3, 5, 6, 7, 8, and 9) 
| CONTROL INTERFACE BUS IN 
(At the time an error was detected) 
CONTROL INTERFACE TAG BUS 
(At the time an error was detected) 
Access Servo ; 
Access Timeout Overshoot Off-Track Linear Mode Control 
Status Check Check Check Latch Latch 
Controller 47 | VFO detected Errors SERDES Gap Counter Write Data Monitor 
Checks (See SENSE 108) Check Check Check Check Check 
Microprogram 
Detected Not Used Not Used Not Used Not Used CODED ERROR CONDITION (Bits 4-7 Hex) 
Errors 
Head Short Pad Gate 
Status 18 Set R/W On Not Used Not Used Not Used Check hack 
Interface Control Iinter- Control inter- Drive Device Control Inter- 
Check face Tag Bus face Bus Out Selection. Bus tn Parity face Bus In rite posal 
cers Parity Check . Parity Check , Check _ Check Parity Check PaSE SNES 
Device 
Not Used Not Used Not Used Not Used Not Used Bus Out Parity 
Check 
ca FAULT SYMPTOM CODE 
Es FAULT SYMPTOM CODE 
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Or 


Pad in 
Progress 


If Set R/Wis active (Byte 19, bit 0 on), the 
bits above are used. 


PREVIOUS SEEK ADDRESS 


If Message A or B (Byte 7) occurs, these bytes 
contain the access position prior to the last 
issued Seek argument (Bytes 5 and 6). 


Previous Address 


(From) 


Present Address 
(Actual) 


PRESENT ADDRESS 


SENSE DATA SUMMARY — FORMAT 1 SENSE 1 Ol 


Microprogram Error Messages, determined by 
Sense Byte 18, bits 4—7 


7 | ti 
8 Repetitive Command Over- 
runs on G1 operations. 
index eae 
Mark No Normal or Check End 9 Repetitive Command Over- 
on R/W or ECC operation run on G2 or G3 operations. 
No Response from COMrOneY A |iIncorrect Drive Selection 
on Control operation f 
_ B Busy missing after Seek 
Start is issued 
Itipl tt | 
Sane : EMO SeMrenes E | Pre-selection DC! Check | 
F | Unresettable Interrupt 


Byte 
14 or 21 
Bit O,1 = 11 


No 
Movable Head 


t Yes 
Fixed Head 


Tracks 0—63 


1 of 4 Possible Data Presentations 


lf Message A (Byte 7) occurs, these bytes 
contain the physical address of the track 


selected. 


t Bytes 13, 14, and 15 are 
valid for these Micropro- 
gram Error Messages. 


Preselection Check 


Bits |; O; 1;2;3 ;,4/]51 6 7| 


High Physical 
jCylinder Addr 


SENSE DATA SUMMARY - FORMAT 1 SENSE 101 


SENSE DATA SUMMARY - FORMATS 4 AND 5 ae | | _SENSE DATA SUMMARY ~ FORMATS 4ANDS-_- SENSE 102 


SENSE 100 | FORMAT 4 — DATA CHECKS NOT PROVIDING DISPLACEMENT INFORMATION SENSE 100 FORMAT 5 — DATA CHECKS PROVIDING DISPLACEMENT INFORMATION 


aac Byte | 
CYLINDER ADDRESS CYLINDER ADDRESS 
CYLINDER ADDRESS CYLINDER ADDRESS 
HEAD ADDRESS | Count HEAD ADDRESS 
| . 3 : : identification 
HEAD ADDRESS HEAD ADDRESS 
RECORD NUMBER RECORD NUMBER 


SECTOR NUMBER SECTOR NUMBER 


Not Used Not Used 


RESTART DISPLACEMENT 


RESTART DISPLACEMENT 


~l 


RESTART DISPLACEMENT 
ERROR DISPLACEMENT 


ERROR DISPLACEMENT 


ERROR PATTERN 


ERROR PATTERN 


ERROR PATTERN 


FAULT SYMPTOM CODE 


FAULT SYMPTOM CODE Not Used 


sezer2 | raano | | stMar7 eli ea ) | | SENSE DATA SUMMARY - FoRMATS4aND5 SENSE 102 
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(iim, 
site, 
in, 
air. 
Min, 
an 
Ain, 
fam, 
Fas 
faim, 
jam, 
(am, 


SENSE DATA SUMMARY - FORMAT 6 


SENSE 100 FORMAT 6 — USAGE AND OVERRUN ERROR STATISTICS 


NUMBER OF BYTES READ OR SEARCHED (Key and Data Fields Only) 


NUMBER OF BYTES READ OR SEARCHED (Key and Data Fields Only) 


NUMBER OF BYTES READ OR SEARCHED (Key and Data Fields Only) 


NUMBER OF BYTES READ OR SEARCHED (Key and Data Fields Only) 


NUMBER OF DATA CHECKS SUCCESSFULLY RETRIED 


ow 
& 


MUR OoBODOOOROE: 


NUMBER OF DATA CHECKS SUCCESSFULLY RETRIED 


NUMBER OF ACCESS MOTIONS 


NUMBER OF ACCESS MOTIONS 


=_ 
“J 


Channel select 
for Bytes 
20-23 


NUMBER OF SEEK ERRORS RETRIED 


CHANNEL A if Byte 18, bit 0 is 0 


COMMAND OVERRUNS ~—s GH ANNEL C if Byte 18, bit 0 is 1 


DATA OVERRUNS CHANNEL A if Byte 18, bit 0 is 0 
CHANNEL C if Byte 18, bit 0 is 1 


CHANNEL B if Byte 18, bit 0 is O 


COMMAND OVERRUNS — CHANNEL D if Byte 18, bit 0 is 1 


CHANNEL B if Byte 18, bit 0 is O 
CHANNEL D if Byte 18, bit 0 is 1 
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DATA OVERRUNS | 


Not device-dependent information. 


See Storage Control MLM. 
3350 | 


WV, 


Storage Control 
MLX CHART 


SENSE DATA SUMMARY — FORMAT 6 


SENSE DATA SUMMARY — FORMAT 6 


SENSE 103 


SENSE 103 


ie » 


o 


‘ Naa 


SENSE DATA DESCRIPTION 


Sense Byte 0 


Sense Bytes 0 through 2 are generated when a Unit 
Check is presented. These bytes describe the error 


_condition and identify specific action for subsystem error 


recovery. 


BIT 0~ COMMAND REJECT 


Sense Byte 7 identifies the error condition in more 
specific terms. Any one of the following conditions cause 
this bit to be generated: 


Invalid command code or a command associated 
with an uninstalled feature has been issued. 


Invalid command sequence. 


Invalid or incomplete argument has been transfer- 
red by a control command. 


- Track formatted without a Home Address. 
Write portion of the File Mask is violated. 


A Write command was issued to a drive that had its 
Read Only switch on. Byte 1, bit 6 (Write Inhibit- 
ed) is also set. 


A Format Write command is attempted after RO on 
a track flagged as defective. 
BIT 1 - INTERVENTION REQUIRED 
Bit 1 indicates that the addressed device is: 
Not physically attached to the system. 
Not available because the HDA is not Ready. 
Not available because the device is in CE Mode. 


A Diagnostic Write or Load Channel Command 
Word (CCW) is issued while an inline microdiag- 
nostic is resident in the storage control. 


BIT 2- CHANNEL BUS OUT PARITY 


The storage control has detected bad parity in data 
transferred from the channel. A parity error detected 
during command transfer is a Bus Out Check and not a 
Command Reject. 


BIT 3 - EQUIPMENT CHECK 


An unusual hardware condition originated in the channel, 
storage control, controller, or drive. (The conditions of 
this bit are defined in Sense Bytes 7. through 23.) 
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BIT 4- DATA CHECK 


If Byte 2, bit 1 is also on, a correctable data error 
has been detected in information received from the 
drive. (Correction information is provided in Sense 
Bytes 15 through 21.) 


An uncorrectable data error has been detected in 
information received from the drive. (This condi- 
tion is further defined in Sense Byte 7.) | 

BIT 5 - OVERRUN 


A channel response to a data transfer request was 
not received in time by the storage control. 


A command from the channel was received too late 
to be properly executed. 


All Data Overrun conditions, other than those that occur 


_ ina second or subsequent segment of an overflow record, 
or those that occur during a Format Write, are retried by — 


the storage control. 


Detection of an overrun causes an immediate stop of data 
transfer. When writing, the remaining portion of the 
record area is padded with zeros. 

BIT 6- NOT USED 


BIT 7 - NOT USED 


Sense Byte 1 


BIT 0 - PERMANENT ERROR 


Bit 0 is set by ERPs when the specified number of retry 
actions is exhausted. 


BIT. 1 -INVALID TRACK FORMAT 


An attempt was made to write data exceeding track 
capacity. Bit 1 is also posted during a Read or Search 
operation when the Index Point is detected in the gap 
after a Count or Key field. This indicates a programming 
error or an expected programming condition has been 
detected. 


BIT 2- END OF CYLINDER 


One of the following conditions has occurred: 


A Read Multitrack or Search Multitrack operation 
has attempted to continue beyond the addressable. 
cylinder boundary. 
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An overflow operation has attempted to continue 
beyond the addressable cylinder boundary.Opera- 
tion Incomplete (Byte 1, bit 7) is also included. 


End of Cylinder indicates a programming error or an 
expected programming condition has been detected. 


BIT 3 - NOT USED 


BIT 4—-NO RECORD FOUND 
One of the following has occurred: 


The Index Point at the beginning of the selected 
logical track has been detected twice in the same 
command chain without an intervening Read 
operation in the Home Address field or in a Data 
field. 


The Index Point at the beginning of the selected 
logical track has been detected twice in the same 
command chain without an intervening Write, 
Sense, or Control command. 


The storage control always verifies that the access 
mechanism is properly positioned before posting this bit. 
This bit indicates a programming error or an expected 
programming condition has occurred. 


See OPER 208 for a detailed description of No Record 
Found. 

BIT 5 - FILE PROTECTED 

One of the following has occurred: 


A Seek command has violated the File Mask. 
Includes Seek to a CE track when mask bit 5=0. 


A Read Multitrack or Search Multitrack operation 
has violated the File Mask. 


An overflow operation has violated the seek portion 
of the File Mask. Operation Incomplete (Byte 1, 
bit 7) is alsoset. — 


File Protected indicates a programming error or an 
expected programming condition has been detected. 
BIT 6- WRITE INHIBITED 


A Write command was received for a drive that had its 
Read Only switch on. Command Reject is also set. 


SENSE DATA DESCRIPTION SENSE 105 | 


BIT 7 -OPERATION INCOMPLETE 


One of the following has occurred during the processing 
of an Overflow Record operation: 


Overflow to a file-protected boundary. File 
- Protected (Byte 1, bit 5) is also set. 


Overflow past the cylinder boundary.’ End of 
Cylinder (Byte 1, bit 2) is also set. 


A Correctable Data Check was detected in the Data 
field other than the last segment. Data Check (Byte 
0, bit 4) and Correctable (Byte 2, bit 1) are also set. 


A defective or alternate track condition was | 
detected after initiation of data transfer. 


An Uncorrectable Data Check was detected in a 
field associated with a segment other than the first. 


A seek error was detected in the second or subse- 
quent segment. 


Sense Byte 3 provides the Restart command and Bytes 8 
through 13 provide restart information. 


Sense Byte 2 
BIT 0- NOT USED 


BIT 1- CORRECTABLE 


Indicates the Data field Data Check posted in Byte 0, bit 
4 is correctable. Sense Bytes 15 through 22 identify the 
error pattern, error pattern displacement, and restart 
displacement. 


_ BIT 2—- ALTERNATE CONTROLLER (C2 MODULE) 


Indicates the alternate controller (C2 module) was active 
during the Sense operation. 
BIT 3 - ENVIRONMENTAL DATA PRESENT 


Indicates Sense Bytes 8 through 23 have usage counter 
statistics under Format 6. Usage statistics include the 
number of bytes read/searched, number of overruns by 
channel, and number of access motion seeks. 

BIT 4—- COMPATIBILITY MODE 

Bit 4 is on when the 3350 is operating in either 3330-1 or 
3330-11 Mode. 


BITS 5 THRU 7 - NOT USED 


SENSE 105 


SENSE DATA DESCRIPTION 


at 
re 


SENSE DATA DESCRIPTION 


Sense Byte 3 


BITS 0 THRU 7 - RESTART COMMAND 


Sense Byte 3 is provided when Operation Incomplete 
(Pvte 1, bit 7) is set. This byte identifies the operation in 
progress when the interrupt occurred. The system 
recovery program uses this command, along with Chan- 
nel Status Word (CSW) information, to construct a new 
Channel Command Word (CCW). The new CCW is 
issued to the storage control, after correcting the unusual 
conditions, to continue the operation following the point 
of interruption. 


When Operation Incomplete is set, the Restart command 
is set to '06' to indicate a Read operation was in 
progress, or '05' to indicate a Write operation. Sense 
Byte 3 is zero when Operation Incomplete is not set. 


Sense Byte 4 


PHYSICAL DRIVE IDENTIFICATION 
Sense Byte 4 identifies the physical drive that was 


selected when Unit Check was generated. The format of. 


Byte 4 is as follows: 


Bit Number Physical Address 
Bit O Drive A 

Bit 1 Drive B 

Bit 2 Drive C 

Bit 3 Drive D 

Bit 4 Drive E 

Bit 5 Drive F 

Bit 6 Drive G 

Bit 7 


Drive H 


Sense Byte 5, Except for 3880, Format 6 See 


Sense Byte 5 identifies the low-order eight bits of the 
cylinder address of the most current seek argument. 


BITS 0 THRU 7 - LOGICAL CYLINDER LOW 
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Sense Byte 6, Except for 3880, Format 6 See 


Sense Byte 6 identifies the logical track address and 
cylinder of the most current seek argument. 
BIT 0-CE CYLINDER 


When this bit is a one, Byte 5 must be zero and Byte 6, 
bits 1 and 2 must be zero. Byte 6, bits 3 through 7 may 
indicate any valid head. 


BIT 1 - LOGICAL CYLINDER HIGH 


Bit 1 is a high-order bit of the cylinder address in Sense 
Byte 5. 
(512 in 3350/3330-11 Modes or 256 in 3330-1.) 


BIT 2 - LOGICAL CYLINDER HIGH 


Bit 2 is a high-order bit of the cylinder address in Sense 
Byte 5. 
(256 in 3350/3330-11 Modes or 0 in 3330-1.) 


BITS 3 THRU 7 - LOGICAL TRACK 


Bits 3 through 7 identify the logical track of the last seek 
(excluding retry seeks). The head address is updated 


‘during multitrack and overflow operations. 


(See OPER 12.) 


If an alternate track condition is detected and Operation 
Incomplete is posted during an overflow operation, Byte 
6 is set to the head address of the defective track plus 1. 
This information is used by the ERPs to construct the 
seek argument to continue the operation. 


Sense Byte 7 


BITS 0 THRU 3 - FORMAT 


Bits 0 through 3 identify the specific format of the 
remaining Sense Bytes (8 through 23). See Storage 
Control MLM for sense data for Formats 0, 2, and 3. 


BITS 4 THRU 7 - MESSAGE CODE 


Bits 4 through 7 provide an encoded message which 
describes the specific nature of the error condition. See 


SENSE 109 for a description of the messages. 


| 3350_ 


3880 
MLX 
Chart 


FORMAT 1 - DRIVE EQUIPMENT CHECKS 


Format | is generated under the following conditions: 


Detection of Drive, Device Interface, or Controller 
Equipment checks. Byte 0, bit 3 (Equipment 
Check) is set. 


No online indication in file status (Byte 8, bit 4). 
Byte 0, bit 1 (Intervention Required) is set. 


Detection of seek errors. 


Sense Byte 8 — Drive Status 


BIT 0 —- CONTROLLER CHECK 
One of the following conditions has occurred: 


Bus Out Parity Check 

Device Bus In Parity Check | 

Shift Register error 

Write Data Check 

ECC Hardware Check 

Tag Bus Parity Check 

1-of-8 Check 

Gap Counter Check 

VFO Phase error (See Format 1, Byte 17, bit 0). 
Monitor Check (See Format 1, Byte 17, bit 5). 


BIT 1 ~- DEVICE INTERFACE CHECK or I WRITE SENSE 


If Byte 19, bit O = 0: 
A Device Tag Bus or Device Bus Out Parity error has 


been detected. Details can be determined using the Sense 


Interface Tag. | 


If Byte 19, bit O = 1: 
The drive in Read/Write mode has sensed that write 
current is present at the Read/Write head. 


BIT 2 - DRIVE CHECK 


One or more of the following conditions has occurred in 
the drive: 


Access error 
Sector Non-Compare Check 


The conditions causing Drive Check are reset by Check 
Reset and CE Reset. 7 


SENSE 106 


SENSE DATA DESCRIPTION 


BIT 3 -READ/WRITE CHECK 


Read/Write safety circuits have detected a condition that 
could endanger data integrity. These conditions are: 


Multiple heads selected 

Write current while reading 

No write current while writing 

No transitions while writing data 

Overrun while writing 

Set Read/Write while not read/write enabled 
(not track following) 

Write Gate on while not write enable 

Read Gate and Write Gate on together 

Write Gate and Unsquelch on together 
Address Mark Control on without Read Gate 
Read/Write Interlock not present 

Index Check 

Low Gain controls incorrect while reading 


BIT 4~ ONLINE 


The drive Start/Stop switch is in the Start position and 
the drive is Ready. 


BIT 5~HDA ATTENTION or PAD IN PROGRESS 


If Byte 19, bit 0 = 0: 

An HDA has been brought to the Ready condition 
following a Sequence Start signal, the drive Start/Stop 
switch has been set to the Start position, or the Attention 
switch has been operated. The Read/Write heads are 
positioned over track O with the Difference Counter, 
HAR, and CAR reset when this signal is present. 


If Byte 19, bit O = 1: 
The drive in Read/Write mode has been conditioned by 
the controller to pad to Index. 


SENSE DATA DESCRIPTION SENSE 106 


SENSE DATA DESCRIPTION 


BIT 6 — BUSY or INDEX MARK 


If Byte 19, bit O = 0: 

The drive is performing a Rezero, Seek, Search Sector, or 
Pad operation. Busy is turned off by Seek Complete, 
Sector Complete, or Pad Complete. For a Search Sector 


‘operation, Busy is present again after Sector Compare 


has dropped if no Attention Reset is given. 


If Byte 19, bit 0 = 1: 
The drive in Bead Write mode has detected anIndex | 
Mark. ) 


BIT 7-SEEK COMPLETE, SEARCH SECTOR, PAD 
COMPLETE, or 3330 MODES 


If Byte 19, bit 0 = 0: 

A Seek, Rezero, or Pad operation initiated by the 
controlling system has been completed or a Search Sector 
operation is in progress. It is a result of Seek Complete 
or Seek Incomplete. 


Seek Complete is the normal end of a Seek or Rezero 
operation initiated by the controlling system; the speci- 
fied track has been reached and Drive Check is off. 


Seek Incomplete is the abnormal end of a Seek or Rezero 


operation and is indicated by Drive Check appearing with 


Seek/Sector Complete. The access mechanism i is in an 
undefined state. 


Pad Complete occurs when the Pad Cue operation 


_ reaches sector 126 prior to Index. 


If Byte 19, bit 0 = 1: 
The drive in Read/Write mode is operating in 3330 
Compatibility Mode. 


Sense Byte 9 - Checks/Status 


BIT 0- PAD-IN-PROGRESS 


Pad-In-Progress is present when the drive has been 
conditioned to Pad to the Index Byte by the controller 
and Index has not been passed. 

BIT 1 - SECTOR COMPARE CHECK 


This check indicates that two Index Marks have been 
detected without an intervening Sector Compare while 
performing a Search Sector operation. 

BIT 2- MOTOR AT SPEED LATCHED ~ 


Motor speed fell below 80% during a Ready sequence. 


BIT 3 ~- AIR SWITCH LATCHED 


Indicates that the switch failed while the OnE was ina 


Ready state. 
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BIT 4—- WRITE ENABLE 


Indicates that the R/W or Read switch on the Operator 
Panel is in the R/W position. 


BIT S- FIXED HEADS INSTALLED 


Indicates that fixed heads are installed. 
BIT 6- SPINDLE MODE 2 BIT 


BIT 7 - SPINDLE MODE 1 BIT 


Indicates the mode of operation: 


Cocuo 
pep re 


Sense Byte 10 - HDA Sequence Control 


BIT 0- MODE SIZE CHECK 


Indicates that a parity error has occurred in the format 
selected for the HDA. This bit is generated if more than 
one mode is selected or if a jumper fails. 

BITS | THRU3~HDA SEQUENCE LATCHES 4, 2, AND 1 


The condition of these latches indicates the state of the 
HDA sequence. See HDA Sequence description, HDA 
500 through 506, for further details. 

BIT 4— HDA TIMER CHECK LATCH 

Indicates that more than 10 seconds has elapsed between 
HDA Sequence Control States during a start sequence. 
BIT 5~ HDA SEQUENCE CHECK LATCH 


The condition of this bit (on/off) along with bits 1 
through 3 indicates the sequencing state of the HDA. 
See HDA Sequence description, HDA 500 through 506, 
for further details. 


BIT 6 - NOT USED 


BIT 7 ~ ODD PHYSICAL TRACK 
If on, the current physical cylinder address is odd. If off, 


the current physical cylinder address is even. This bit 


also represents the low-order bit of the cylinder address. 


441310 
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Sense Byte 11 —- Loaded Switch Status 


BIT 0- DRIVE START SWITCH 
Indicates that the Start/Stop switch was set to start. 


BIT 5 - AIR SWITCH 

Indicates that the flapper valve is open and has transfer- 
red the Air switch. 

BIT 7—- MOTOR AT SPEED 


Indicates (by checking servo pulses) that the motor is 
turning at least 80% of its maximum RPM (3600 RPM). 
The condition of bits 5 and 7 are latch-stored for readout 
if an interlock fails during Ready, or if an HDA Sequence 
Check occurs (see Sense Byte 9, bits 2 and 3). 


BIT 1 -GUARDBAND PATTERN 
BIT 2 - TARGET VELOCITY 


BIT 3 - TRACK CROSSING 


Bits 1, 2, and 3 are status conditions of the servo system 
used for diagnostic purposes. 


BITS 4 AND 6- NOT USED 


Sense Byte 12 - Read/Write Safety 


BIT 0—- MULTIPLE CHIP SELECT CHECK 


More than one chip has been selected in the selected 
drive. 

BIT 1 - CAPABLE/ENABLE CHECK 

One of the following conditions has occurred: 


Set Read/Write was present while the drive was not 
read/write capable (track following). 


Writing was attempted ona drive in the read only 
condition. 


BIT 2- WRITE OVERRUN 


Writing through an Index Mark has been attempted. It is 


permissible to write into or out of an Index Mark, but not 
both. 
BIT 3 - INDEX CHECK 


An invalid Index Check was detected while Set 
Read/Write was present. : 


SENSE 107 


SENSE DATA DESCRIPTION 


BIT 4—DELTAI WRITE 

Indicates that Read/Write cards or cables may be loose 
or missing. 

BIT 5 - CONTROL CHECK 


The Write Gate signal has been present with the Read 
Gate signals. 


_ BIT 6— WRITE TRANSITION CHECK 


One of the following conditions has occurred: 


Write transitions were not detected 4 microseconds 
(nominally) after Write Gate was turned on. 


Write transitions were not present when Write Gate 
was turned off. : 


Write transitions were detected while reading. 


BIT 7 - WRITE CURRENT DURING READ CHECK 


Write Current was detected while reading. 


Sense Byte 13 — Control Interf ace Bus Out 


Byte 13 identifies the contents of Control Interface Bus 
Out at the time the error is detected for Message Code C 
and for Message Code 2 when Sense Byte 18 equals 
'O!','03','05', or '06'. It also identifies the expected 
drive status/data for Message Codes 1, 3, 5, 6, 7, 8, and 
9. For Message Codes A or B, this byte contains the 
access position (low-order physical cylinder) issued prior 
to the current logical seek argument (Sense Byte 5). 


Sense Byte 14 — Control Interface Bus In 


Byte 14 identifies the contents of Control Interface Bus 
In at the time the error is detected. For Message Codes 
A or B, this byte contains the access position (high-order 
physical cylinder/physica' head) issued prior to the 
current logical seek argument (Sense Byte 6). 


Sense Byte 15 — Control Interface Tag Bus 


Byte 15 identifies the contents of the Control Interface 
Tag Bus at the time the error is detected.. 
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SENSE DATA DESCRIPTION 


Sense Byte 16 — Access Status 


BIT 0 ~ ACCESS TIMEOUT CHECK 


An access operation (Seek or Rezero) was not completed 
within 200 milliseconds and has therefore been terminat- 
ed, or Seek Start was issued to the drive while the servo 
was not track following. 

Access Timeout Check causes a Drive Check. 

BIT 1 - OVERSHOOT CHECK 


During a Seek or Rezero operation, one of the following 
events caused a Drive Check: 


Three track crossings were detected after the 
Difference Counter decremented to zero. 


Three track crossings were detected after the access 
control advanced to Linear mode. 


A Seek operation moved the carriage into the rezero 
pattern area. | 

BIT 2 ~- SERVO OFF TRACK CHECK 

The servo has moved off track during a Read or Write 


operation. A Rezero operation is required to reset this 
bit. 

BIT 3 ~ REZERO MODE LATCH 

BIT 4~ SERVO LATCH 

BIT 5 —- LINEAR MODE LATCH 


BIT 6- CONTROL LATCH 


BIT 7 —- WAIT LATCH 


Bits 3 through 7 indicate the current state of the access 
control. Depending on which latch is on, the access 
control may be in any one of nine states. See OPER 117 
for a more detailed explanation of these bits. 


Sense Byte 17 — Controller Checks 


VFO Detected Errors 
Bits 0,1 Meaning 
01 Missing Servo Input 
10 Phase Error during write | 
11 Missing data input (during VFO Fast Sync to 
Data) 
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BIT 2 ~SERDES CHECK 

SERDES Shift Register Parity did not match its predicted 
parity. | | 

BIT 3 ~ GAP COUNTER CHECK 


Incorrect parity was detected in the Gap Counter. 


BIT 4~ WRITE DATA CHECK 


A parity error was detected as data was transferred to the 
controller or through SERDES. 


BIT.5 ~ MONITOR CHECK 


An error has occurred in the bit ring and associated 
hardware for a period of three servo pulses. 


BIT 6- ECC HARDWARE CHECK ‘- 
One of the following errors occurred: 


An odd number of ECC Shift Register bits at B 
time. 


Missing C pulse to the Shift Register. 
Missing B pulse to the Shift Register. 


BIT 7 ~ ECC ZEROS DETECTED 


Used to validate the control function during the ECC 
Control operation. | 


Sense Byte 18 — Microprogram Detected Errors 
BITS 0 THRU 3 - NOT USED 


BITS 4 THRU 7 


_ Indicate the error condition in hex code. The error 


conditions are as follows: 


Hex 1 — Tag Valid missing on a Read/Write 
operation. Indicates Tag Valid was not received 
from the controller in response to the issuance of a 
Read/Write operation. Bytes 13 through 15 are 
valid. | 


Hex 2 — No Normal or Check End on a Read/Write 
or ECC operation. Indicates that neither Normal 
End nor Check End was received from the control- 
ler at the end of a Read, Write, or ECC operation. 
Bytes 13 through 15 are zero. 


Hex 3:— No response from the controller on a 
Control operation. Indicates that neither Tag Valid, 
Normal End, nor Check End was received from the 
controller in response to an operation other than a 
Read/Write. Bytes 13 through 15 are valid. 


Hex 4 — Timeout waiting for Index (40 ms timeout). 
Indicates that Index was not received from the 
controller or that it failed to drop. Bytes 13 
through 15 are zero. 


Hex 5 — ECC Hardware Check. Indicates one of 
the following: 


Ending status was presented, but no ECC Zeros 
were detected. 


Both ECC pattern bytes are equal to zero. 


Bus in bit 4 under Check End was on without 
Bus In bit 3 to indicate an ECC Data Check. 


Sync In was not received after the ECC Control 
tag was issued to the controller. 


Bytes 13 through 15 are valid. 


Hex 6 — Multiple or no controllers selected. Indi- 


cates that a controller or drive selection command 


was issued and it was found that more than one 
controller was selected, or no controllers were 
selected. Bytes 13 through 15 are valid. 


Hex 7 — Preselection Check. Indicates one of the 
following lines was active prior to selection: 


Selected Alert 1 (Error Alert) 
Select Active 

Index Alert 

Sync In 

Normal End 

Check End 

Tag Valid 


Bytes 13 through 15 are zero. 


Hex 8 — Repetitive Command Overruns on G1 
operations. Indicates that an unexpected Check 
End was detected during a Read G1 operation on 2 
successive attempts before Home Address data 
transfer was initiated. Bytes 13 through 15 are 
zero. 


Hex 9 — Repetitive Command Overruns on G2 or 
G3 operations. The storage control is unable to 
recover from Command Overruns by using Com- 
mand Retry. 
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Hex A — Physical Address Check. Indicates that 
the physical address returned (1-of-8 code) after 
drive selection was incorrect. Bytes 13 through 15 
are zero. 


Hex B — Busy missing after Seek Start is issued. 
Indicates that the drive failed to go Busy when Seek 


Start was issued for a non-zero cylinder difference . 


seek. Bytes 13 through 15 are zero. 
Hex C, D — Not Used 


Hex E - Indicates that during pre-selection check- 
ing time, one or more bits of the DCI Bus were 
active when they should not have been active. 


Hex F — Unresettable Interrupt. An attempt to 
reset Drive Attention was unsuccessful and the 
device was masked to inhibit further system inter- 
rupts. 


Sense Byte 19 - Status 


BIT 0 - SET READ/WRITE ON 


Indicates that storage control has issued a Set 
Read/Write (Tag '85'). 


BITS 1 THRU 3 - NOT USED 


BIT 4— HEAD SHORT CHECK 


Indicates that a short has been detected in a Read/Write 
head. 


BIT 5 - PAD GATE CHECK 


Turned on if Pad Gate and Write Gate occur simulta- 
neously. 


BIT 6- 1.2 MEGABYTE FILE 
This drive must be attached to a 1.2 megabyte controller. 


BIT 7 - 1 (ALWAYS ON) 
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Sense Byte 20 — Interface Checks 


BIT 0- CONTROL INTERFACE TAG BUS PARITY CHECK 


A parity error was detected on the Control Interface Tag 
Bus while Tag Gate was active. 


BIT 1 - CONTROL INTERFACE BUS OUT PARITY CHECK 


A parity error was detected on the Control Interface Bus 
Out while Tag Gate was active. 


BIT 2 - DRIVE SELECTION CHECK. 


Indicates that more than one drive has been selected. 


BIT 3 - DEVICE BUS IN PARITY CHECK 
A parity error was detected on Device Bus In. 
BIT 4- CONTROL INTERFACE BUS IN PARITY CHECK 


The controller detected bad parity on the Control 
Interface Bus In. 


BIT 5 - 1 WRITE FAIL 


The controller failed to detect I Write Sense from the 


device within approximately 9 microseconds after Write 
Gate is activated. _ 


BIT 6 - 3330 MODE INDEX CHECK 


In 3330 Mode, a psuedo Index is generated to indicate 
the proper track length. Any failure in this process 
causes a 3330 Mode Index Check. 


BIT 7 =~ REORIENT COUNTER CHECK 


Indicates an invalid condition in the Reorient Counter. 


Sense Byte 21- Device Interface Checks 
BITS 0 THRU $ - NOT USED 


BIT 6 - DEVICE BUS OUT PARITY CHECK 


Parity on Device Bus Out is checked by the drive Pacer 
when the Set Read/Write conrels is on. 


BIT 7 - DEVICE TAG PARITY CHECK 


If Equipment Check (Byte 0, bit 3) and Message A (Seek 


Verification on Physical Address) occur, Byte 7 contains 
the high-order physical cylinder/ physical track of the 


track ee teos 


Sense Bytes 22 and 23 — Fault Symptom Code 


Bytes 22 and 23 contain a hex code that provides entry to 
the Fault Symptom Index (FSI). The FSI lists possible 
failures.and references MAPs. The Fault Symptom Code 
is a number generated from sense data by the storage 
control. The storage control places the code in Sense 
Bytes 22 and 23 in Sense Data Formats 1 and 4. FSI 50 
shows how a Fault Symptom Code is generated by 
analyzing sense information. 7 


FORMAT 1 - MESSAGES 


Message 0 - Not Used ee Ye? 


| Message 1 - Transmit Target Error 


Generated after a read back check of the drive Target 
Register detects it was improperly loaded during a Set 
Sector operation. 


Message 2 - Microprogram Detected Error 
Generated by the microprogram defined in Sense | 
Byte 18. 


Message 3 —- Transmit Difference High Error 


Generated when a read back check of Sense Status 0 
detects that the direction bit and difference count of 512 
and 256 were improperly loaded on a Set Difference 
High command. If the string switch feature is installed, 
cylinder address 512 is also wrong. 


Message 4 — Sync Out Timing Error 


Generated when the controller posts Data Overrun (bit 1 
on Bus In when Check End is posted during a Read or 


Write operation). 


Message 5 — Unexpected Drive Status at Initial 
Selection 


Generated whenever the string receives status that is not 


expected from the drive during initial selection. 


Message 6 - Transmit Cylinder Address Error 


Generated after a read back check of the drive Cylinder 
Address Register (CAR) detects that CAR was 
improperly loaded during a Seek operation. CAR is 
installed only in machines with the string switch feature. 


Message 7 — Transmit Head Error 


Generated after a read back check of the drive Head 
Address Register (HAR) detects that HAR was 
improperly loaded during a Seek operation. 


Message 8 — Transmit Difference Error 


Generated after a read back check of the Difference 


Register detected that the register was improperly loaded - 


during a Seek operation. 


Message 9 — Drive Status Not as Expected During 


Read IPL 


Generated whenever the storage control does not receive 
expected file status during the execution of a Read IPL 
command. The drive status checked after the internal 
recalibrate should be Online and Seek Complete. 


Message A — Seek Verification Check on Physical © 


Address 


Generated whenever the storage control detects a 
difference between the current seek address and the 
physical address read from the Home Address and Count 
areas. See Sense Bytes 20 and 21 for the physical 
address. 


Message B — Seek Incomplete/ Sector Compare 
Check 


SEEK INCOMPLETE 


Generated when the drive has been unable to successfully 


complete a Seek operation. An equipment failure 
occurred that prevented the access mechanism from 
positioning correctly. 


SECTOR NON-COMPARE 


Generated if the drive failed to detect a Sector Compare 
between two Index Marks. Equipment Check (Byte 0, 
bit 3) is set. 
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Message C - No Interrupt From Drive 


Generated whenever the storage control does not receive 


an interrupt from the drive within a specified time. Some 


of the conditions that cause this message are: 


~ An internal recalibrate associated with a Read IPL 
command or Seek Retry. 


Internal seeks due to defective / alternate track 
processing. 


Internal set sectors during Command Retry 
Reorientation. 


Internal seeks necessary to reposition the physical 
access to a logical device when in 3330 Compatibil- 
ity Mode. 


Internal seeks caused by head switching operations 
that cross a physical cylinder boundary 
(compatibility modes). 

Message D —- Defect Skipping/Reorientation Check 


Generated by the storage control if Check End or Error 
Alert is received from the controller during the Reorient 
operation. | 


Message E — Unable to Determine Device Type 


Generated by the storage control when difficulties in the 


interface or elsewhere prevent distinguishing whether the 


connected device is a 3340, a 3344, or a 3350. 


Message F — Retry Reorientation Check 


Generated during Command Retry record reorientation if 
the PLO Reorient Counter does not indicate that 
reorientation has been accomplished in the proper range 
after orienting on the retry sector value. 
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SENSE DATA DESCRIPTION 


FORMAT 4 ~- DATA CHECKS NOT 
PROVIDING DISPLACEMENT 
INFORMATION 


Format 4 is generated under the following conditions: 


Detection of ECC uncorrectable errors in the Data 
field. 3 


Detection of ECC data errors in the Count, Key, or 
Home Address field. The Message Code in Byte 7 
identifies the field that exhibits the error. 


Sense Bytes 8 Thru 12 ~ Count ID 


Bytes 8 through 12 contain the record ID (CCHHR) as 
obtained from the Count field of the record in which the 
error Occurs. 


Byte 12, the record number (R), is set to zero if the error 
occurred in Home Address. This byte is unreliable after a 
space count. 


The contents of these bytes are unreliable if Byte 7 
Message Code is 0, 1, 4, or 5. 


Sense Byte 13 — Sector Number 
Byte 13 contains the sector number of the record that 
was in error. 

Sense Bytes 14 Thru 21 — Not Used 


Set to zero. 


Sense Bytes 22 and 23 — Fault Symptom Code 


The Fault Symptom Code provides entry to the Fault 
Symptom Index (FSI). The FSI lists possible failures and 
references MAPs. The Fault Symptom Code is a number 
generated from sense information by the storage control, 
which places the code in Sense Bytes 22 and 23 in Sense 
Data Formats 1 and 4. 


FORMAT 4 ~- MESSAGES 
Message 0 - HA Field—Data Check 


Generated when a data error, as detected by the ECC 
hardware, occurs in the Home Address field. 


Message 1 — Count Field—Data Check 


Generated when a data error, as detected by the ECC 
hardware, occurs in the Count field. 


Message 2 — Key Field—Data Check 


Generated when a data error, as detected by the ECC 
hardware, occurs in the Key field. 


Message 3 ~ Data Field—Uncorrectable Data Check 


Generated if an error occurs in the Data field that cannot 
be corrected by the ECC hardware. 


Message 4 — HA Field—No Sync Byte Found 


Generated if data synchronization on the Home Address 
field was unsuccessful. 


Message 5 — Count Field-No Sync Byte Found 


Generated if data synchronization on the Count field was 


unsuccessful. 


Message 6 — Key Field—No Sync Byte Found 


Generated if data synchronization on the Key field was 
unsuccessful. 


Message 7 ~ Data Field—No Sync Byte Found 


Generated if data synchronization on the Data field was 
unsuccessful. 


Message 8 — Not Used 


Message 9 —- AM Detection Failure on Retry 


Generated if Address Mark reorientation during 
Command Retry is unsuccessful. 


Messages A Thru F — Not Used 
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FORMAT 5 - DATA CHECKS PROVIDING 
DISPLACEMENT INFORMATION 


Generated under the following conditions: 
ECC Correctable Data Checks in the Data fields. 


ECC Uncorrectable Data Checks that have been 
successfully retried, but the system File Mask 
indicates a PCI Fetch. | 


Data Checks associated with the processing of the 
second or subsequent segment of an overflow 
record. | 


Sense Bytes 8 Thru 12 - Count ID 


Bytes 8 through 12 contain the record ID (CCHHR) 
obtained from the Count field of the record in which the 
error occured. Byte 12 is unreliable after a space count. 


Sense Byte 13 - Sector Number 


Byte 13 contains the sector number of the record that 
was in error. 


Sense Byte 14 - Not Used 


Set to zero. 


Sense Bytes 15 Thru 17 — Restart Displacement 


This parameter identifies the number of bytes processed 
by the storage control between the initiation of data 
transfer and the end of the Data field in error. The 
restart displacement includes the first byte transferred, 
but excludes all intermediate Home Address, Count, and 
Key fields that may have been clocked. Truncation 
within the operation does not affect the value of this 
parameter. 
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Sense Bytes 18 and 19 — Error Displacement 


Bytes 18 and 19 specify the location of the first byte in 
error within the Data field in relation to the end of that 
field. | 


Sense Bytes 20 Thru 22 — Error Pattern 


Bytes 20 through 22 identify the bits of a Correctable 
Data Check that were in error. A logical 1 represents an 
incorrect bit. Byte 22 is always zero. 


Sense Byte 23 — Not Used 


Set to zero. 
FORMAT 5 —- MESSAGES 


Messages 0 Thru 2 — Not Used 


Set to zero. 


Message 3 — Data Field-Correctable Data Check 


Generated if the correctable error occurred in the Data 
field. 


Messages 4 Thru F — Not Used 
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SENSE DATA DESCRIPTION 


FORMAT 6 - USAGE AND OVERRUN ERROR 
STATISTICS 


Format 6 is generated if the usage statistics or overrun 
errors require off-loading due to a counter overflow 


condition, or if a Read and Reset Buffered Log command 


is issued. 


Sense Bytes 8 Thru 11 - Bytes Read/Searched 


Bytes 8 through 11 provide an accumulated count of the 
number of bytes processed by the subsystem in Read or 
Search ‘eis Only a and Data field counts are 
accumulated. 


Sense Bytes 12 and 13 - Not Used 


Set to zero. 


Sense Bytes 14 and 15 — Retry Data Checks 


Bytes 14 and 15 identify the number of initial ECC 
Uncorrectable Data Checks for all fields that were 
successfully retried. 


Sense Bytes 16 and 17 — Access Motions 


Bytes 16 and 17 provide a count of the number of access 


motions processed by the subsystem. 


Sense Byte 18 — Channel Select 


BIT 0~ CHANNEL SELECT | 


Indicates to which pair (A and B or C and D) of interfac- 


es the information in Sense Bytes 20 through 23 applies. 
If bit O = 0, the information applies to interfaces A and 
B. If bit O = 1, the information applies to interfaces C 
and D. 


BITS 1 THRU 7 - NOT USED 


Sense Byte 19 — Seek Errors 

Indicates the total number of seek errors retried by the 
storage control. 

Sense Byte 20 —- Command Overrun A(C) 


Indicates the number of channel A(C) Command 
overruns detected by the storage control. 


Sense Byte 21 —- Data Overrun A(C) 


Indicates the number of channel A(C) Data Overruns 
detected by the storage control. 

Sense Byte 22 —- Command Overrun B(D) 
Indicates the number of channel B(D) Command 


Overruns detected by the storage control. 


Sense Byte 23 — Data Overrun B(D) 


Indicates the number of channel B(D) Data Overruns 
detected by the storage control. : 
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MICRO CONTENTS MICRO CONTENTS MICRO: I 
MICRODIAGNOSTIC INSTRUCTIONS (General) ~ REFERENCES TO OTHER SECTIONS 

Disk Loading ... . MICRO 8 Microdiagnostic Flowcharts. . . MICFL Section 

Diagnostic Rate Selector . . . MICRO 8 Sense Data Summary ... . . SENSE Section 

Operating Instructions . . . MICRO 10 Tag Summary... .. .. . . OPER 98 — 101 

Displaying Error/Messages . . MICRO 12 


ROUTINE RUNNING INSTRUCTIONS 


Routines AO, Al, A2 . . . . MICRO 20 
Routines A5, A7, A9 . . . . MICRO 24 
Routines AA, AB... . . . MICRO 28 
Routines AD, AE ... . . MICRO 30 
Routine AF . » . «.. . . MICRO 32 
Routine BO. . . ... =. =. MICRO 52 
Routine BI] . . ... =. =. +. MICRO 56 
Routine B2..... =. =. =. MICRO 60 
Routine BB. .... =... =. MICRO 64 
Routine B4. ...... .. MICRO 68 
Routine B6..... =. =. =. MICRO70 
Routine BB... ... . . MICRO72 
Routines B9, BA. . . . . . MICRO76 
Routine BB... ..... .. MICRO 80 
Routine BC. . .... . . MICRO 82 
Routine BD, BF... . . . MICRO 84 
ERROR CODE DICTIONARY 
Routines AO through AF. . . MICRO 100 — 411 
Routines BO through BF . . . MICRO 420 — 700 
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MICRODIAGNOSTIC DISK LOADING 


3830-2 STORAGE CONTROL 


1. Atthe 23FD Drive, replace the 3830-2 
microprogram disk with the correct 3350 
microdiagnostic disk. 


2. Programs can now be run from the 3350 CE Panel. 
If problems are found while doing Step 1, refer to 
the 3830-2 MLM. It is not unusual for the Check 2 
lamp on the 3830-2 CE Panel to turn on while 
maintenance programs are running. 


Caution: Return the Functional Program disk in the 
23FD before returning the 3350 to the customer. 
Reload the Fault Symptom Code (FSC) generator 
into the Storage Control overlay area by executing 
the '30' option (see START 500). 


INTEGRATED STORAGE CONTROL 


i. At the ISC 23FD Drive, replace the ISC disk with 
the 3350 microdiagnostic disk. 


2. Programs can now be run from the 3350 CE Panel. 
If problems are found while doing Step 1, refer to 
the ISC MLM. It is not unusual for the Check 2 
lamp on the ISC CE Panel to turn on while 
maintenance programs are running. 


Caution: Return the Functional Program disk in the 
23FD before returning the 3350 to the customer. - 
Reload the Fault Symptom Code (FSC) generator 
into the Storage Control overlay area by executing 
the '30' option (see START 500). 


3880 STORAGE CONTROL 


A separate microdiagnostic diskette is not required. The 
3350 microdiagnostics are resident on the 3880 functional 
diskette. See the functional diskette label to ensure that 
the correct diskette is installed for the 3350. 3350 
microdiagnostics can be run from the 3350 CE Panel as 
described on MICRO 10. 


Caution: Reset diagnostic control with ‘30’ run option 
(see START 500) after maintenance activity is complete. 
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MICRODIAGNOSTIC RATE SELECTOR 


. Purpose 


The storage control microdiagnostics provide a variable 
run rate for drive microdiagnostics during concurrent 


maintenance. A run rate may be selected that is most 


compatible with the customer needs. For example, if 
microdiagnostics cause system degradation to the degree 


of impacting customer operation, the microdiagnostic rate 
may be reduced to minimize degradation. However, if it 


is desired to reduce the drive down time, an increased 
microdiagnostic rate may be selected. 


Caution must be exercised when selecting a faster 
rate. Unless an alternate path is available to the 
string of drives, a faster rate will probably impact 
customer operation. | 


Note: The rate selection has no effect on stand-alone 
run times. 


Theory 


System utilization of the storage control directly affects 
the run rate of microdiagnostics. Regardless of the rate 
selected, if the system has not attempted to select the 
storage control while microdiagnostics are being run, the 
diagnostic monitor proceeds immediately into the next 
diagnostic routine. If however, the system attempts to 
select the storage control while microdiagnostics are 
being run, the storage control forces a specified amount 
of time for system utilization. 


Operation 


The range of run rates are from approximately 1.5. 
minutes to several hours (depending on system 
utilization) to run the linked series. The customer should 
be consulted before deciding to either increase or reduce 
the microdiagnostic rate. The customer should be made 
aware that a faster rate could degrade system | 
performance (depending upon utilization) and reduce 
downtime. Also, a slower rate, while lessening the impact 
the microdiagnostics have on system performance, may 
increase the downtime. 


For complete operating instructions, see the 3830-2 or 
ISC MLM (MICRO section). 
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MICRODIAGNOSTIC ROUTINES 


AO CE Panel Test 
Al Control Interface and Logic Tests 
A2 Drive Interface and Logic Tests 
AS — Drive Index and Sector Tests 
A7 Dynamic Servo Adjustment Routine 
A9 Incremental Seek Tests © 
AA Cylinder Seek Tests 
AB. Random Seek Tests 
AD Gap Counter and Data Transfer Tests 
AE ECC Logic Tests 
AF Format Read/Write Tests 
*BO | Reformat CE Tracks Utility Routine 
*Bl Read Tests 
*B2 Write Tests 
*B3 Device Status Display Utility Routine 
*B4 Tag Cycle Utility Routine 
B6 _ String Switch Tests 
B8 HDA/Control Logic Tests 
B9 Dynamic Servo Tests 
BA | HDA State Analysis Tests 
BB. — 3330 Compatibility Mode and Other Special 
4 Tests 
BC Unconditional Reserve Test 
BD Vibration Tolerance Tests _ 
*BF Control Interface Bringup Routine 
_ 3830-2, ISC, and 3880. 
Linked Series: 


Al, A2, B8, A5, AD, AF, B9, AE, BB 
*Utility Routines 


Microdiagnostic Error Code Format | 


The microdiagnostic Error Code format follows the 
pattern below, except where noted in the Error Code 
Dictionary. : 


Example: 


AF85 = AF = routine number 
8 = test number 
_ 5 = error number 
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MICRODIAGNOSTIC OPERATING INSTRUCTIONS | 


LOADING PROCEDURES 
(From 3350 CE Panel) 
Preliminary 


The microdiagnostics can be used only if the functional 
_ microcode is in the storage control. If the system has 


been in use, the code will be loaded. If this is not the 
case, load (IMPL) the functional microprogram. 


For storage control requirements or references to storage 
control documentation for system requirements, see 
MICRO 8. 


_ The recommended microdiagnostic running sequence for 


general checkout is shown on START 110. Follow the 
MAP instructions for other maintenance operations. 
Procedure 


This procedure outlines operations at the CE Panel on 
the 3350 A2 Module. 


Note: If correct results are not obtained when 


3 


running the microdiagnostics, recheck all previous 
steps. See PANEL 150, Entry A if the controls do 
not work correctly. 


Program Control 


S5eGSSS) 


Data 


1 


0066 


“‘etertece = 
: Select 


Parity Check 


CTL-I CTL-I DEV-I 
Tag Bus © Bus Out Ose In 


2358193 
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a: Taek on the CE Mode switch for the drive to be 
tested (A or B). (The CE Mode latch, set by the 
CE Mode switch, must be reset after the 
microdiagnostics are run; see Note on START 500.) 


Service 


2 Set Data Entry switches to the required routine 
number. (The running descriptions start on 
MICRO 20.) 


3 Operate the Execute switch. The routine 
designated by the Data Entry switches is loaded 
from the microdiagnostic disk. 


DIAGNOSTIC 
82 LOADING 


Program Control 


0 1 2 3 4 5 6 7 
@®@O0OD|ODO®@ | 
The display of '82' may occur too quickly to be 
seen. 


C A READY FOR 
EXECUTION 
Data 


(eecdleceo| 


The diagnostic is loaded. The routine number is 
shown in the Data display. 


Is 'CA' and correct routine number displayed? 
NO YES 


Proceed to Step 4 


UNABLE TO LOAD ROUTINE 


Check Program Control display. (See MICRO 11] 
for a summary.) If unable to solve problem, turn to 
Panel Checkout Procedure on PANEL 150, Entry 
A. 


4 Are parameters required (addresses, test loops, 


- etc.)? 


NOT: __ YES 


Are tun options required (dynamic error display, 
loop routines, etc.)? 


NO— YES 
¥ ‘Set Data ee switches e 00". 


ENTER PARAMETERS 


Parameters are entered to loop tests for scoping or — 
_ to define seek addresses, etc. The microdiagnostic 


descriptions (MICRO 20 through 84) specify the 
available parameters. 


A. Set ' 10' in the Data Entry switches. 


B. Operate the Execute switch. 


Dx STORAGE CONTROL READY 
TO ACCEPT PARAMETERS 


iba lhe a 


[eed@loooo 


Program Control bits 4 through 7 maleate the 


parameter byte number needed. 


C. Set Data Entry switches to the parameter. | | 
value for the byte number indication display 


bits 4 through 7 ('1' through 'F'). See 
MICRO 20 through 84 for the required 
parameter values. 


DD. Operate the Execute switch. 


E. _ If program control display = 'CA', proceed 
to step F, otherwise more parameters are _ 
required. Return to step C. 


| CA DlAGNostic READY 
FOR EXECUTION 


Program Control 7 
®@@®OOQ|®@O@®@O 
All parameters, as specified in the routine 
descriptions (MICRO 20) must be entered. 


F. If run options (for dynamic error display, etc. 


are required, go to Select Run Options, 
otherwise, return to Step 5. 


- SELECT RUN OPTIONS 


Run options may be selected at any time except 
when parameters are being entered. Options are 
reset if a new routine is loaded. 


A. Set Data Entry switches for the desired run 


option. 


B. Operate the Execute switch. 


CA DIAGNOSTIC READY 
FOR EXECUTION 


Program Control Searels 
©0600 


Return to step 5. 


_ MICRODIAGNOSTIC OPERATING INSTRUCTIONS 


MICRODIAGNOSTIC OPERATING INSTRUCTIONS 


6 Operate the Execute switch to start 


microdiagnostic. 
8 MICRODIAGNOSTIC 
RUNNING 


reer ics 


Routine 8900 is in e ooo Data diss: 
CF NORMAL 

COMPLETION | 
Program Control 


seodleses 


E1 ERROR OCCURRED or 
MESSAGE AVAILABLE 


| a conn 


To dcteimine error code or r to 0 display messages, see 
MICRO 12. 


| 7 | Refer to START 500 for procedures to return 
device to an online status after running the 
microdiagnostics. 
-—— RUN OPTIONS ~ 


‘Data Entry 
Switches 


~ Description 


Dynamic error display, repeat test after error. Can be 
used when looping tests (parameter entry). 


Loop routine. All routines linked to looped routine 


| also run. See descriptions on MICRO 20 for linking 
) information. 


' Dynamic error display and loop routine (including 
linking routines), 


Inhibit routine linking, See descriptions MICRO 20 
_ through 84) for linking information. 


Inhibit routine linking, dynamic error display. Repeat 
‘test after error, 


Loop single routine (inhibit linking). 
Loop single routine (inhibit linking) and dynamic 
error display. 


Reset run options (allows linking, no looping, and 
error stops as if no run options were selected. 


Bit significance of run option entry: 
0 1234567 °. 
, _ | “— Dynamic error display (repeat 
test after error) 
—~ Loop routine 
— Inhibit linking (4) 
> Reset run options 


MICRO 10 


MICRODIAGNOSTIC OPERATING INSTRUCTIONS (CONTINUED) 


Program Control 

[666 d|0060 5588) 

Data 

a 
ED 


CE Dr 
Data Entry Selected 


Execute Request 


Interface 
err 


a 


Parity Check 


Ook CTL-I DEV-I 
Tag Bus Bus Out ©” Bus In 


Asooi1 | 2358194 | [ 441300 | 441309 | 441310 .- [eso 
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| Display 


PROGRAM CONTROL DATA DISPLAY SUMMARY 


Data 
Display 
Description 


The routine specified in the Data Entry switches is Routine 
now loading. Number 
The microdiagnostic is running. Routine 

| Number 


Dynamic error display. Errors are displayed as they Error 
| Number 


occur, but execution is not stopped because of the 

dynamic error display run option. 
Routine 
Number 


Program 
Control 


An invalid routine number was set in the Data Entry 
switches, or an incorrect microdiagnostic disk is 
installed. 


Microdiagnostic (routine s series, routine, or test) is 
ready for execution. 


~ Routine 
Number 


Routine stopped because of: 
1. Manual intervention required. 
Error or message display complete. 


All Systems 
Normal end of routine or end of series of linked 
routines. 
.3830-2 or ISC only 
Normal end of control option ‘30’ and Fault 
Symptom Code generator overlay complete. 


Routine 
Number 


Parameter entry required. Bits 4 through 7 of 
Program Control display indicate parameter byte 
number needed. 


Error or message stop. If bits 4 through 7 of the Error 


Program Control display = '01", it indicates the first | Number 
Error Message Byte is in the Data display lamps. If or 
control option '20' is used to display additional Message 
bytes, bits 4 through 7 of the Program Control Byte 


display indicate the byte number displayed in the | 
Data lamps. 7 


An error was detected by the storage control. Verify: 
1. Proper microdiagnostic disk is correctly 
installed. If the disk is not correct or not 
properly installed, reinstall the correct disk and 
execution will continue. | 

2. Disk reader door is securely closed. | 
Refer to the storage control MLM if the correct disk 
is installed and an FXXX error occurs. 


Storage Control 
MLX Chart 


MICRODIAGNOSTIC OPERATING INSTRUCTIONS (CONTINUED) MICRO 11 


CONTROL OPTIONS 


Description 


Start/Stop 
Starts (or resumes) execution if the routine is stopped. 


Stops execution if the routine is running or if an error 
message display is in progress. 


Parameter entry control (see Enter Parameters, MICRO 10). 


Start or advance error or message display (see Display 
Message Bytes, MICRO 12). | 


Reset diagnostic control 


When attached to a 3880 Storage Control, the Program 
Control/Data display will be ‘CF30’ after completion. 


When the storage control is a 3830-2 or ISC, control option 
'30' must be selected with the functional microprogram disk 
installed before returning the subsystem to the customer. 
The purpose is to reload the Fault Symptom Code generator 
into the diagnostic overlay area. 


If control option '30' is selected: 


1. Program Control /Data display should then display 
"CF30' to indicate reload completion. For any other 
display, see below. | 


With the microdiagnostic disk installed, a B511 error 
occurs, see Microdiagnostic Error Code Dictionary. 


With no disk installed, an FXXX error occurs. To recover, 
insert the disk in the reader and execution continues. 


With the correct disk installed and an FXXX error occurs, 
refer to the storage control documentation. 


Storage Control 
_ MLX Chart 


MICRODIAGNOSTIC OPERATING iNSTRUCTIONS (CONTINUED) MICRO 11 


DISPLAYING ERRORS / MESSAGES: 


DETERMINING ERROR CODE | 


These procedures are for every routine except B3. 


Entry into the Microdiagnostic Error Code Dictionary 


(MICRO 100 through 999) is by an Error Code | 
consisting of four hex characters. To develop the code: 


When E1 is displayed in the Program Control lamps, 


E1 


Program Control 


(eeedodoe) 


The Data display lamps contain the last two hex 
characters of the Error Code number. 


EES 
a 


Data 


ETTT TTT 


Record the Data display 
Set '20' in the Data Entry switches. 


Go to Display Message Bytes, then return here. 


& W bo == 


‘Record the routine number from the Data display. 
If the display is the last byte of routine B3, pass 2, 
this is the end of the message display. No Error 
Code is ae by B3, pass 2. 


x 
|< 


Error Code | X X.X X (See Note.) 


Le 


First byte of Error Code Second byte of Error Code 
is displayed on Data lamps is displayed on Data lamps 
when ‘CE’ is displayed in _ when ‘EI’ is displayed in — 
Program Control. Program Control. 


5 Look up the Error Code in the Microdiagnostic 
Error Code Dictionary (starts on MICRO 100) to 
determine analysis procedure. | 


AS0011 2358194 
Seq. 2 of 2 _ Part No. 
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441310 
27 Jun 80 


441300 


3350 31Mar 76 | 155 


——> DISPLAY MESSAGE BYTES 


_ The Data display contains a Message Byte. The byte 
number 'x' is indicated in bits 4 through 7 of the 
Program Control display. 


1 Operate the Execute switch to display and record 


number. 
2 Repeat Step 1 until all Message Bytes have — ] Record Data display. Use display as first two hex 
recorded. characters of FSC. If display is 'FF', there is no 


The last byte contains the routine number (for example, 


'A2'). 4 
For Tag/Bus value details, see OPER 98 through 101. 


Note: 
the pattern below, except where noted in the Error 


Code Dictionary. 


B3 - DETERMINE FAULT SYMPTOM CODE 
(FSC) FROM B3 MICRO UTILITY 


Pass 1 of B3 generates an FSC for entering maintenance 

procedures from the Fault Symptom Index (FSI) starting 
at FSI 100. The results consist of a 4-hex character code. 
Pass 2 of B3 permits a display of the Message Bytes. For — 
a B3 description, see MICRO 64, FSI 60, and FSI 65 


Program Control 


eee ed Oddo! 


Data 


EX 


Program Control 


Byte 1 of FSC or 
Error Code is 
available, | 


the next byte in the Data lamps. Bits 4 through 7 of 
Program Control increments by 1 to indicate i 


error information to generate an FSC. Continue to 
read out Message Bytes. 


CE tastevte 
2 Set '20' in the Data Entry switches. 


- Program Control 


ORO) O © @© @ @ O 1 | ' Program Control 
— -F2] @@ @O}0000 6806) 
Data 
X3X%4| 60 6 O10 606 
Record Data display. Use display as last two hex 


characters of FSC. Disregard Steps 4 and 5 if 
Step 1 display was 'FF'. 


Operate the Execute switch. 


ROUTINE A2 
(Example) 


A2 


Data 


| Leoe@dloded| 


5 Use FSC to enter maintenance procedures by going 
to FSI 100 and proceed until FSC is found. 


Set '00' in the Data Entry switches. 


“ON 


The Microdiagnostic Error Code format follows Operate the Buecuts Switch: 


Program Control 


else dleaedl 


Data 


B3/ $60a)[6566) 


8 > To obtain supporting Message Bytes, continue with 


Example: 
AF85 = AF = routine number 
| 8 = test number 


5 = error number 


B3 is stopped and 


DISPLAYING ERRORS/MESSAGES 


MICRO 12 


B3, PASS 2 - READING MESSAGE ae 


1 


2 


B3, pass 2. 
be e ey one? . bo BY ee in oe 
\ a oS te SS er \ Fy NS SF 2 


Set '00' in the Data Entry switches. 
Operate the Execute switch. 
71 MESSAGE BYTE 1 AVAILABLE 

IN DATA DISPLAY LAMPS 
hill ee | 


XX MESSAGE BYTE 1 | 
(See FS! 65 for definition of Message Bytes.) 


Data 


Data display lamps contain Message Byte 1 as_ 
indicated by the 1 in bits 4 through 7 of the 
Program Control display lamps. — 


Set '20' in the Data Entry syitcnes, and go to 
Display Message Be: | 


Equal to 
‘01' through ‘07’ 


Anerror occurred when |. 
running B3. Refer to the 
Error Code Dictionary 
to determine analysis 
procedure. 


MICRO 100 


DISPLAYING ERRORS/MESSAGES MICRO 12 
a a os NS 2 ee ke 


RUNNING INSTRUCTIONS — AO, Al, AND A2 


Test Name 


Routine 
; . 
Oo. 
CE Panel Test 


Single Test Routine 


Pre-selection 
Selection 
Controller Tag Bus, 
Bus Out 

Parity Check 

Valid Tags 

Bus In Assembler 


Control Interface and 
Logic Tests 


Drive Selection 
Drive Tag Bus and 
Bus Out Parity 

Bus Out/Bus In 
Wrap 

Drive Selection / 
Rejection 

Drive Valid Tags 
Drive Invalid Tags 
Bus In Parity Check 
Head Address 
Register 
Difference Counter 
Part 1 

Difference Counter 
Part 2 

Optional CAR Test 


Device Interface and 
|Logic Tests 


ow > Oo @OnNoWw Pp W nN — ol vel 


2358195 
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Routine Description 


| Routine AO tests the following: 


CE Panel Data Entry switches. 
CE Panel lamps and registers. 


Routine A tests the following: 
Interface lines for always active / inactive conditions. 
3-of-6 code for validity on selection. 


Controller tag decoder for Tag Valid returned on all controller 
tags. 


The four registers in the Bus In Assembler. 


Routine A2 tests the following: 


The ability to select a device. 
Set and reset of checkers used by test. 


| Verifies that at least one complete path exists between Bus 


Out and Bus In. 


Ensures that drive selection does not occur with Bus Out 
bit 4 active under Tag '83'. 


Tag decoders for Tag Valid returned on all device valid tags. 
No Tag Valid returned on all invalid tags. 
Bus In parity checking circuits. 


|Hardware counters in the device. 


CAR on string switch machines. 


441300 | 441303 | 441308 > 
31 Mar 76 | 30Jul 76 | 18 Aug 78 


Parameters 


Default 


Value Description 


| Test Number. 
(Allows looping a single 
test within this routine.) 


00 (default)=Run all tests. 


Test number. 
(Allows looping a single 
test within this routine.) 


00 (default)=Run all tests. 


RUNNING INSTRUCTIONS — AO, Al, AND A2 


Prerequisites 


The control interface 
must be operative to the 
point of loading and 
starting this routine. 


Control interface must 
be operative to the point 
of loading and starting 


this routine. 


Routine Ail must run 
error free. 


RUNNING INSTRUCTIONS — AO, Al, AND A2 


MICRO 20 


Reference Notes 


See MICFL 10 for flowchart and de- 
tailed description. Use PANEL 152, 
Entry D for running instructions. 


See MICFL section for flowchart and 
detailed description. 


Drive in CE Mode and/or HDA Ready 
not required. 


See MICFL section for flowchart and 
detailed description. 


Device Must be in CE Mode. HDA 


| Ready is not required. 


MICRO 20 


RUNNING INSTRUCTIONS — A5, A7, AND A9 | RUNNING INSTRUCTIONS - AS, A7,ANDA9 MICRO 24 


Parameters 


Routine | 
Routine Name Test 


‘Default Prerequisites Réference Notes 


Value 
(Hex) 


No. Test Name Routine Description 


Description 


Routines A1, A2, and B8|See MICFL section for flowchart and 
must run error free. detailed description. 


IHDA must be Ready. 


Test number. 
(Allows looping a single 
test within this routine.) 


00 (default)=Run all tests. 


Drive Index/ — 
Sector Tests 


Routine A5 tests the following: 


Target Register 
Index 

Force Multichip 
Check 

Force Sector 
Compare Check 

Test Sector Compare 
Attention 

Sector Compare 


Target Register 


Index and Sector Checks by forcing pean Circuits to set 
and reset. 


Width of an Index pulse and the time between Indexes to 
verify that the rotational period is within specification. 


The set and reset of Sector Compare Check. 

The generation of Busy from a Set Target operation. 

Sector Compare Attention. 

The duration of a sector and compares it to the specification. 


Verifies that Sector Compare is active for sectors 1, 2, 4 
8, 16, 32, 64, and 127. 


Multichip Check by using a diagnostic command. 


See MICFL section for flowchart and 
detailed description. 


Refer to MICRO 240 and ACC 800, 
Entry C, for details required for 
adjustment. 

Do not use loop option. 


Routines Al and A2 
must run error free. 


HDA must be Ready. 


Routine A7 is used to adjust the servo velocity to 
specifications. The difference count range is from ‘08’ 

through ‘OA’ for a 192-cylinder Forward Seek. Routine 
A7 is not designed to be looped. After each adjustment, 
re-run routine A7 to check the adjustment. 


Dynamic Servo Ad- 
| justment Routine 


Fine Adjustment. 


Routines A1, A2, B8, See MICFL section for flowchart and 
A5, AD, AF, BY, AE, and | detailed description. 

BB (linked series) must 
run error free. 


HDA must be Ready. 


Desired increment. 
(Program defaults to one- 
cylinder seeks if no param- 
eter is entered.) 


incremental Seek 


Routine AQ seeks and verifies access position by reading the 
Test | | 


Home Address. 


This routine loops indefinitely until stopped sy the CE or an 
error occurs. i 


| AS80024 | 2358196 441300 | 441303 | 441305 
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RUNNING INSTRUCTIONS - AA AND AB | 7 . an oe 2: | ee a a te | 7 — RUNNING INSTRUCTIONS- AA AND AB. MICRO 28 


Parameters | 


Default Reference Notes 
Value 


(Hex) 


Test Name Routine Description Prerequisites 


Description | 


The maximum ph ysical cylinder 
address that can be entered is 
560 (decimal). 


From cylinder address high | Routines A1, A2, B8, : 
(Physical Address) AS, AD, AF, B9, AE, and 

| | BB (linked series) must 

run error free. 


Routine AA seeks between two cylinders as specified by the 
{parameter entry. The access position is verified by reading 
the Home Address. If no cylinders are specified by the | 
parameter entry, the program defaults to a no-motion seek. 


From cylinder address low 


: : a. ; Parameter Parameter 
This routine loops indefinitely until stopped by the CE or an To cylinder address high =| a must be Ready. 1and3 2 and 4 
lerror occurs. . (Physical Address) a 
| as ae 0000 00xx ZZ2ZZ 2Z2zZ 
| This routine uses head 00 only. To cylinder address low 7 | lee, 
oe | | | Cylinder | ae 
See Reference Notes. Address Cylinder Address 
| 512 bit. bits 128->0. 


Cylinder Address 
256 bit. 


Routines A1, A2, B8, See MICFL section for flowchart and 
A5, AD, AF, BY, AE, and | detailed description. 
BB (linked series) must | 
run error free. 


HDA must be Ready. 


Routine AB executes 1792 seeks using a random number 
generator as a seek argument. 


The Home Address is read after each seek and compared to 
the random number to verify access position. 


The program terminates on.completion of the 1792nd seek. 


441305 
29 Oct 716 


441303 
30 Jul 76 


441300 
31 Mar 76 
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RUNNING INSTRUCTIONS-ADANDAE MICRO 30 


RUNNING INSTRUCTIONS — AD AND AE 


( €¢ € € € € ¢ 


Routine Test . . 
ID Routine Name ie Test Name Routine Description Default | Value Prerequisites Reference Notes 
(Hex) Byte No.| Value Limits Description 
(Hex) (Hex) 


Routines Al, A2, B8, See MICFL section for flowchart and 


Gap Counter and Data Transfer Check- | Routine AD tests the following: 1 OO—OB /|Test number. ctic 
Data Transfer Tests ers Check ee (Allows looping a single and A5 must runerror  jdetailed description. 
2 G1 Gap Tolerance Operation of the Diagnostic Write Inhibit to the device. test within this routine.) free. 
bata Gap =e rounter Grech: OO (default)=Run all tests. |HDA must be Ready and 
4 Modulo-16 Counter Write Data Check. Read/Write enabled. 
5 G2 Gap Tolerance Compares the length of the G1 gap to the specification — 
6 G3 Gap Tolerance (118+3 microseconds). 
7‘ {Data Transfer Compares the length of the extended G1 gap to the 
8 specification (262+ 7 microseconds). 
9 Pad Gate Check and |Modulo-16 Counter. 
Head Short Check Compares the G2 gap to the specification (75-79 
A |Skip Defect Gap microseconds). 
Tolerance Cc ee 
: ompares the G3 gap to the specification (77-82 
B Write Fail Latch Test microseconds). 
The data path from the interface through SERDES. 
Control Check. 
Write Overrun Check. 
Transition Check. 
Write Current Check. 
Pad Gate. 
Head Short Check. 
Extended G2 gap and Extended Special G2 gap for proper 
gap tolerance. 
Write Fail Latch. 
Error Carraction Code | Routine AE tests the following: 1 00-06 |Test number. Routines A1, A2, B8, See MICFL section for flowchart and 
(ECC) Test (Allows looping a single A5, AD, and AF must detailed description. 
ECC Reset Test 1—The set and reset of the ECC registers. test within this routine.) |run error free. 
ECC Pattern Register | Test 2—Bit patterns in the ECC Pattern Register. 100 (default)=Run all tests. |HDA must be Ready and 
Check Read/Write enabled. 
2 |Loop control. 


|ECC Read Normal 
Data 


ECC Read Correcta- 
ble Data Check 


ECC Read Uncorrect- 
able Data Check 


jECC Write Bus Burst 
(ECC Check Pattern) 


Test 3—The ECC hardware while reading an error-free data 
pattern. 


Test 4—The ECC hardware while reading a correctable Data 
Check pattern. 


Test 5—The ECC hardware while reading an uncorrectable 
| Data Check pattern. 


Test 6—The ECC pattern written after writing a 1-byte data 
pattern, by reading back 7 bytes, and then performing a byte- 
bv-byte Compare. 


OO=Loop write and read. 

101=Loop write phase only. 

02=Write one time and 
loop read phase. 


441300 | 441303 | | | | 
31 Mar 76 | 30 Jul 76 | 
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RUNNING INSTRUCTIONS -— AF 


Routine 
iD Routine Name ee Test Name 


(Hex) 


Format Read/Write 


Tests Read G1 Unoriented 


Status 


Oriented /Unoriented 
Border Line 


Force Command Over 
run and Check End 


Force Sync-Out Tim- 
ing Error and Force 
Status Overrun 


Test Allow HAR Func 
tion 


Write Fuli Track G2 . 


Write G2-Force Track 


Read G2/Clock G2 
Force No Sync Found 


Format Write 
G3/Read G3 


Clock G3/Read G3 
AM Search 


|!Format Erase, Force 
|No AM Found 
Special Format Write 
G1/Read G1 


Format Write 
'G1/Read G1 


|Skip Displacement 
Fields 


Routine Description Default 
Value 
(Hex) 


Routine AF tests the following: 


| Test 1 — Ability to orient on Index and to reset unoriented 


status. 


Test 2 — Verifies that Orientation is maintained for the 
specified time and that Lost Orientation occurs at the 
specified time. 


Test 3 — Verifies the operation of Command Overrun in both 


Read and Write mode. 
Test 4 — The Sync Out timing and Status Overrun checkers. 


Test 5 — The Allow HAR function in the window past the 
Index Format operation. 


Test 6 — The successful writing of a full track RO Count field. 
See Reference Note 4. 


Test 7 — The operation of the Track Overrun checker by 
attempting to write into Index. 


Test 8 ~ The operation of the Write G2 and Format Write G2 
commands. 


Test 9 — The operation of the Read G2 and Clock G2 
commands. This test also verifies the operation of the No 
Sync Found checkers. See Reference Note 2. 


Test A — The operation of Format Write G3 and Read G3 
commands. 


Test B — The operation of Clock G3 and Read G3 AM Search 
commands. See Reference Note 3. 


Test C — The operation of the Format Erase Command. This 
test also verifies operation of the No AM Found checker by 


searching for the AM on the previously erased track. 
| Test D — The operation of the special Format Write G1 and 


the Read G1 commands. 


Test E — The operation of the Format Write G1 command. 


Test F — The operation of commands used for defect 
skipping, Special Write G2, Special Read G2, Write G4, and 


‘Read G4. 


‘| asoo3a | 2358198 441300 
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. Parameters 


Description 


Test number. (Allows 
looping a single test within 
this routine.) See Refer- 
ence Notes 1 through 4 for 
prerequisites required by 
certain tests. 


Password parameter. 
(Valid password= '02'.) 


Caution 

Extreme caution must be 
exercised when overriding 
the default parameter. In 
normal operation, the Home 
Address is read to verify 
access position on the CE 
cylinder. If it is impossible 
to read the Home Address 
on this cylinder without 
error, the program termi- 
nates with an error. The CE 
can elect to continue testing 
with routine AF by entering 
the valid password parame- 
ter. Again, caution must be. 
observed as this allows the 
possibility of destroying 
customer data. The proce- 
dure is as follows: 


Reload routine AF. 


Enter parameters: 
10,0E,02,00 


Reload routine AF and. 


run in default mode. 


MICRO 32 


RUNNING INSTRUCTIONS — AF 


_ Prerequisites Reference Notes 


Routines Al, A2, B8, A5,|See MICFL section for flowchart and 


and AD must runerror _ |detailed description. 


nee: Note 1: Since all tests that write in 


|HDA must be Ready and jroutine AF depend on the access being 


positioned on tne CE track (that is, 
physical cylinder 560), it is imperative 
that the access is not mechanically 
repositioned off of this cylinder. Every 
precaution has been included to detect 
any movement of the access electrically, 
including HDA Ready condition while 
running routine AF. 


Read /Write Enabled. 


Note 2: Test 9 depends upon success- 

ful completion of test 8 in order to run 

error free. Observe caution when using 
| the loop test option. 


Note 3: Test B depends upon success- 
ful completion of Test A in order to run 
error free. Observe caution when using 
the loop test option. 


Note 4: Test 6 depends on the proper 
placement of the G1 Record (HA) on the 
track. Test E formats a G1 record. 


RUNNING INSTRUCTIONS — AF 


MICRO 32 


RUNNING INSTRUCTIONS — BO 
DESCRIPTION | 
Introduction | 
Routine BO is a utility microprogram designed to format 
_ one track or all tracks on the CE cylinder. 
The formatting steps are as follows: 
| 1. Verify access position 
Write Home Address (G1) 
Write RO Count (G2) 
Write RO Data (G2) 
Write R1 Count (G3) 
Write R1 Data (G2), see Figure 1 
Read Home Address (G1) | 
Read RO Count (G2) 
Read RO Data (G2) 
Read R1 Count (G3) 


Read R1 Data (G2) 


Steps 1 through 11 are repeated for each CE track 
if the entire CE cylinder is being formatted. 


13. All fields on all tracks on the CE cylinder are read, 
even if only one track is being formatted. 


The data patterns consist of: 

1. Standard Home Address (14 Bytes) 
Standard RO Count field (18 Bytes) 
An RO Data field of zeros (8 Bytes) 
Standard R1 Count field (18 Bytes) | 
An R1 Data field, see Figure 1 (256 Bytes) 


eS SS SS 


— ht 
So = 


See 


Options 


Routine BO does not run in default mode. Parameters 
must be entered. There are two run options: 


1. Format entire CE cylinder. 
2. Format single CE track. 


- OPERATING INSTRUCTIONS 


Refer to the flowchart on MICRO 54 for the running 
instruction logic of routine BO. 


Parameters 


Description 


Control Switches 


Must be zero 
Must be zero 
Must be zero 
Format entire 
cylinder if a one 
Must be zero 
Must be zero 
Must be zero 
Must be zero 


High Cylinder Address 
(This byte must be '02'.) 


Low Cylinder Address 
(This byte must be '30'.) 


This byte is not used when 
formatting the entire cylin- 
der. if formatting a single 
track, see Figure 2 for head 
values. 


PASSWORD (5D) 

This byte must be entered if 
the entire CE cylinder is to 
be formatted or if the access 
position cannot be verified 
during the formatting of a 
single CE track. | 


Figure 1. Ri Data Field 


256 Byte pattern written is: 


Repeated 15 times 


FF..FF AA...AA’ FF...FF 


8 6 


ante” nena 


256 bytes 


RUNNING INSTRUCTIONS-BO MICRO 52 


Figure 2. Movable Head Chart 


Byte 4 
Parameter 
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ROUTINE BO RUNNING INSTRUCTIONS 


ROUTINE BO RUNNING INSTRUCTIONS 


Routine BO operating 
instructions 


#10 . No 


Formatting is complete. 
Entire CE cylinder is 
formatted correctly. 


#33 
No 


The routine is unable to 
verify the access position 
for one of the following 
reasons: 
1. Incorrect parameter 
entry 
a. No parameters 
were entered. 


No 


Error Code 
BO3X 


Select the operating mode: 

1. Format entire CE 
cylinder 

Format sing 


#26 Yes 


Examine Error Message 
Byte 4 and determine if it 
is equal to the head entry | 
value that was selected 


#5 | Yes 


2: le CE track _ Error Code 


BO35 


Incorrect parameter #11 
entry, refer to Error Code 


from Figure 2 on MICRO ee es Entire cylinder Go to the beginning and 
52. Dictionary in this section, sic y b. Parameter Byte 1 = #27 Yes | re-start routine BO. 
m "10' and parame- fae ee en 7 
_ Load routine BO ter Byte 5 does not There are no valid Home | #34 
oo Coe Enter '10' = '5D'. | Addresses on the CE 
# (parameter entry) 2. There are no valid [cylinder._ ats Bees eel 
: 1, Load routine BO Enter parameters Home Addresses on | 
MICRO Section : Pp #28 
2. ae 10’ 10,02,30,00,5D the CE cylinder. 
No parameter entry Enter '00" to start 
dean; 3. Enter parameters routine #23 . Sa ae BO 
00,02,30,X X,00 : nter 
| The track formatted cor- XX = Head Entry (Byte 4) Verify parameter entry and (parameter entry) 
#2 Yes rectly, but at least one - oo Figure 2 on MICRO ’ Routine beh elie seh Check 3. apa Petals 
other track is in error. Go . es runs to normal that the parameter entries Chase esi atid, 
he t - aie : nny ' ' 
ida a ee aaetel to the beginning of routine 4. Enter ‘00’ to start completion are correct. oy Ente ee. sore 
Nei ees BO and start the test over. routine. _. (Display = 'CF') rOuune: 
Code Dictionary in this — #24 Ignore any error condition. 
esetion examine’ thé Select the mode to format #13 
Eircr Message Bytes, and the entire CE cylinder. #17 No #29 
then perform the action #7 | 
that is indicated. Routine No Load routine BO 
: No runs to normal Error — Enter '10' 
#3 _Completion B03 (parameter entry) 
= (Display = 'CF') Enter parameters 
: 10,02,30,00,5D 
| #18 Yes Error Code Yes ter 'OQ' 4 
. #14 Yes Enter ‘00° to start 
MICRO Section Seek Verification error. B035 routine. 
Yes The physical address 
Error Code bytes, PA1 & PA2 of the #30 
. 6034 Formatting is complete. Home Address on at least #20 No Routine 
Seek Verification error. Entire CE cylinder is 1 track are equal to the runs to normal No 
The physical address #8 No formatted correctly. physical address bytes, E C No completion 
bytes, PA1 & PA2 of the #15 | PA1 & PA2 of the Home rror Code (Display = 'CF') 
Home Address on at least Address on at least one BO3X The cylinder cannot be 
1 track are equal to the jother track on the same ‘ #31 formatted. Go to the Error 
; Error Code rihirte The cylinder cannot be sgt . : 
Jeeta ha bytes, BO35 [evlinder. However, they #21 Yes formatted. Go to the Error | , Core enonary inns 
of the Home are not equal to the CE te : : ae section. Examine the Error 
Address on at least one inder ('0230') bore cuonery nts ponverne ts Complete: Message Bytes and 
other track on the same section, Examine Error Entire CE cylinder is form the aia cis 
cylinder However, th #9 | No #19 emeOLect peraineter Message Bytes and perform formatted correctly. indicated . 
a a iney | entry, refer to Error Code the action that is indicated. #32 - 
are not equal to the CE Dictionary in this section. = 
cylinder (‘0230’). 2 ase #35 
#22 
ACC 501 = 
e = ‘MICRO Section 
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MICRO Section 


ROUTINE BO RUNNING INSTRUCTIONS 


MICRO 54 


RUNNING INSTRUCTIONS - B1 
DESCRIPTION 


Introduction 


This routine can read data from any cylinder and/or head 
on the selected CE drive (including fixed heads). 

Correct operation is verified by not receiving any of the 
following: | 


e Equipment Check 
e No Data Found — 
e No Sync Byte Found 
e ECC Data Check 


Correct operation is further verified by receiving the 
correct physical address (PA bytes in the Home Address 
and RO Count areas). No customer data is transferred or 
stored. | | , 


Default Mode 


In Default Mode, the routine seeks to cylinder 4 and 
reads the entire cylinder. If the drive is equipped with 
fixed heads, the routine also seeks to the fixed-head 
cylinders and reads all the fixed-head tracks. 


All ECC Data Check, No Sync Byte Found, and No Data 
Found errors are accumulated in a summary log. The 
summary log may be displayed at the completion of the 
run. Refer to Error Codes B1FD, B1FE, and B1FF in 
the Error Code Dictionary in this section. 


Options 


1. Test Cylinder: This option is the same as the 
Default mode except the cylinder number may be 
selected. 


2. Test Cylinder/Suppress Summary Logging: This 
option is the same as Test Cylinder except the 
routine stops on the first error. The routine can be 
instructed to continue to the next track address in 
error by using the '00' option. This option is 
useful for gathering additional information 
pertaining to the failures on a particular head. 


3. Test Track: This option is used for performing 
Read operations on a specific track and stopping on 
an error. 3 


4. Scope Loop: This option is useful for scoping a 
single track. All errors are bypassed. 
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OPERATING INSTRUCTIONS 


Default Mode - Basic Operation 


1. Verify that the correct microdiagnostic disk is 
installed. 


Load routine B1. 


3. Enter '00' in the Data Entry switches and operate 
the Execute switch. 


Test Cylinder 


1. Verify that the correct microdiagnostic disk is 
installed. | 


2. Load routine B1. 


Enter '10' in the Data Entry switches (parameter 
entry) and operate the Execute switch. 


4. Enter the control byte: 
For movable heads — '90' 
For fixed heads — 'BO' 


5. If the physical cylinder is not known, go to R/W 
400 to convert Sense Bytes 5 and 6 to the physical 
cylinder. The CE cylinder is '0230'. 


6. Enter the high-order physical cylinder byte from 
Step 5, or enter: 


For cylinder 4 — '00' 
-For CE cylinder — '02' 
For fixed heads — '00' 


7. Enter the low-order physical cylinder byte from 
Step 5, or enter: 


For cylinder 4 — '04' 
For CE cylinder — '30' 
For fixed heads — '00' 
Enter '00' 

Enter '00' 


Test Cylinder — Loop and Accumulate Errors 


1. 


Perform Steps 1 through 8 as in Test Cylinder 


Operation. 


Enter '03' to loop the routine and suppress errors. 
Enter '00' to start routine B1. | 


Enter '08' to reset the loop option. Let the 
routine run to its normal completion or to an error 
stop. If Error Codes BIFD, B1FE, or B1FF are 
indicated, a summary of the failing heads is in the 
display bytes. See the Error Code Dictionary in the 


~ MICRO section for details concerning these Error 


Codes. 


Test Cylinder/Suppress Summary Logging 


1. 


Verify that the correct microdiagnostic disk is 
installed. 


. Load routine B1. 


Enter '10' in the Data Entry switches (parameter 
entry) and operate the Execute switch. 


Enter the control byte: 


For movable heads and summary log Data Checks — 
i] 90 ' 


For movable heads and summary log Seek 
Verification Checks — '94' 


For fixed heads and summary log Data Checks — 
i] BO ' 


For fixed heads and summary log Seek Verification 
Checks — 'B4' 


If the physical cylinder is not known, go to R/W 
400 to convert Sense Bytes 5 and 6 to the physical 
cylinder. The CE cylinder is '0230'. 


Enter the high-order physical cylinder byte from 
Step 5, or enter: 


For cylinder 4 — '00' 
For CE cylinder — '02' 
For fixed heads — '00' 


Enter the low-order physical cylinder byte from 
Step 5, or enter: 


For cylinder 4 — '04' 
For CE cylinder — '30' 
For fixed heads — '00' 
Enter '00' 
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9. Enter '00' 


After an error occurs, the message display may be read ~ 
out by using the error display control option '20' (refer 
to MICRO 10 through 12). The routine may be 
continued by using control option '00'. The routine 
steps to the next head and continues. 
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RUNNING INSTRUCTION —- B1 


OPERATING INSTRUCTION - Continued 


Parameters for Test Track and Scope Loop 


There are four ways the parameters can be entered: 
e Test Track — Logical 

e Test Track — Physical 

e Scope Loop — Logical 

e Scope Loop — Physical 


The parameter data to be entered will be one of two 
types. First there is the logical data. This data is 
determined from the channel unit address and Sense 
Bytes 5 and 6. The second type of data is the physical. 
Physical data is determined from the physical cylinder 
and head numbers. 


Parameter data must be entered either in the logical 
format or the physical format but not in a combination of 
both types. : 


Note: The physical cylinder and head numbers may 
be determined after the program has run whether or 
not an error has occurred. The physical cylinder and 
head numbers are found by displaying the Message 
Bytes using control option '20'. The Message Bytes 
displayed are: ; | 


1. Error Number (if an error occurred) 
2. Physical Cylinder High-- ------ (PA1) 
3. Physical Cylinder Low-------- (PA 2) 
4. HAR value-------------------- (PA3) 


Use the Physical Head Charts on MICRO 58 
to convert HAR values to the physical head 
values. The HAR values are in the same format 
as Byte 4 Parameters. 


Test Track — Logical 


1. Verify that the correct microdiagnostic disk is 
installed. 


2. Load routine Bl. 


Enter '10' in the Data Entry switches (parameter 
entry) and operate the Execute switch. 


4. Enter '00' for logical type parameters. 


Enter 'XX' ('XX' = unit address, low-order 
byte of the Channel Unit Address (CUA) from the 
system printout or from the identification sticker on 
the Operator Panel). 


6. Enter Sense Byte 5 
Enter Sense Byte 6. 


8. Enter '00' and operate the Execute switch to start 
the routine. 


9. See Note. 


Test Track — Physical 


1. Verify that the correct microdiagnostic disk is 
installed. 


2. Load routine Bl. 


Enter '10' in the Data Entry switches (parameter 
entry) and operate the Execute switch. 


4. Enter the control byte: 
For movable heads — '80' 
For fixed heads — 'AO' 


5. Enter the high-order cylinder address. The range is 
'0O' through '02'. The CE cylinder is '02'. 


6. Enter the low-order cylinder address. The range is 
'0O' through 'FF'. The CE cylinder is '30'. 


7. Enter the head address byte. See the Physical Head 


Charts on MICRO 58. 


8. Enter '00' and operate the Execute switch to start 
the routine. | 
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Scope Loop — Logical 
1. Verify that the correct microdiagnostic disk is 
installed. 
2. Load routine B1. 


3. Enter '10' in the Data Entry switches (parameter 
entry) and operate the Execute switch. 


4. Enter '40' for logical type parameters. 


Enter 'XX' ('XX' = unit address, low-order 
byte of the Channel Unit Address (CUA) from the 
system printout or from the identification sticker on 
the Operator Panel). 


Enter Sense Byte 5. 
Enter Sense Byte 6. 


Enter '00' and operate the Execute switch to start 
the routine. 


Scope Loop — Physical 


1. Verify that the correct microdiagnostic disk is 
installed. 


Load routine B1. 


Enter '10' in the Data Entry switches (parameter 
entry) and operate the Execute switch. 


4. Enter the control byte: 
For movable heads — 'C0' 
For fixed heads — 'EO' 


5. Enter the high-order cylinder address. The range is 
'00' through '02'. The CE cylinder is '02'. 

6. Enter the low-order cylinder address. The range is 
'00' through 'FF'. The CE cylinder is '30'. 

7. Enter the head address byte. See the Physical Head 
Charts on MICRO 58. 


8. Enter '00' and operate the Execute switch to start 
the routine. 
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RUNNING INSTRUCTION - BI 
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“MICRO 57 


RUNNING INSTRUCTIONS - B1 


| Default 
Value 
(Hex) 


Parameters 


Description 


|Bit Control Switches 


0 Select physical ad- 
dress mode 
Select scope loop 
Select fixed head(s) 
Read entire cylinder 
and/or all fixed 
heads 
lf bit 3 = 1, advance 
to fixed heads if they 
are installed 
For summary log 
Data Checks — 0. For 
summary log Seek 
Verification Checks — 
1. 

6 Suppress summary 
logging 

7 Must be 0 


if Byte 1, bitO = 0, enter 
logical unit address. 

If Byte 1, bitO = 1, enter 
the high physical cylinder 
number: 

00 = cylinder 0 — 255 

01 = cylinder 256 — 511 
02 = cylinder 512 — 560 
Default = cylinder 4 


If Byte 1, bit O = O, enter 


|Sense Byte 5. 


If Byte 1, bitO = 1, enter 
the low physical cylinder 
number. (Default = cylin- 
der 4.) 


If Byte 1, bitO = O, enter 
Sense Byte 6. 

If Byte 1, bit O = 1, and if 
Byte 1, bit 2 = O, enter the 
movable physical head. 
(See Physical Head Charts 
for correct entry.) 


lf Byte 1, bit O = 1, and if 


‘Byte 1, bit 2 = 1, enter the 


fixed physical heads. 


_|(See Physical Head Charts 
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Reference Notes 


Note: Routine B1 requires a standard 
HA and RO on all tracks being read. If 
while running on the CE cylinders, track 
format problems are suspected or track 
addressing problems are experienced, 
run routine B2 in Default mode. Routine 
B2 will read the HA, write RO and R1, 
then read HA, RO and R1. If routine B2 
generates errors while reading the HAs, 
routine BO should be run. Routine BO 
will write the HA(s), RO(s), and R1(s) 
on the CE track(s). Refer to MICRO 52 
for running instructions. 
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PHYSICAL HEAD CHARTS 


To be used to enter head number (Byte 4) if the 
physical address mode is selected. (Byte 1, bit 0 = 1.) 


Movable Head Fixed Head Fixed Head continued 


Byte 4 
Parameter 
(HAR Value) 


Byte 4 
Parameter 
(HAR Value) 


Parameter 
(HAR Value) 
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RUNNING INSTRUCTIONS — B2 


DESCRIPTION 


Introduction 


Routine B2 is a utility microprogram designed to format 
one track or all tracks on the CE cylinder. 


The formatting steps are as follows: 
Read Home Address (G1) 

2. Verify access position 

3. Write RO Count (G2) 

4. Write RO Data (G2) 

5. Write R1 Count (G3) 
6 
7 
8 


—" 
s 


Write R1 Data (G2), see Figure 1 
Read Home Address (G1) 
. Read RO Count (G2) 
9. Read RO Data (G2) 
10. Read R1 Count (G3) 
11. Read R1 Data (G2) 


12. Steps 1 through 11 are repeated for each CE track 
if the entire CE cylinder is being formatted. 


13. All fields on all tracks on the CE cylinder are read, 


even if only one track is being formatted. 


The data patterns consist of: 


1. Standard Home Address (14 Bytes) 

2. Standard RO Count field (18 Bytes) 

3. AnRO Data field of zeros (8 Bytes) 

4. Standard R1 Count field (18 Bytes) 

5. AnR1 Data field, see Figure 1 (256 Bytes) 
Options 


1. Default Mode. Each track of the CE cylinder is 
written and verified, then the entire CE cylinder is 
read again and checked for errors. 


2. Single Track Mode. The track selected by the 
parameter Byte 4 is written and verified. Then the 
entire CE cylinder is read back and checked for 


errers. 


OPERATING INSTRUCTIONS 


Default Mode 


1. Verify that the correct microdiagnostic disk is 
installed. 


Load routine B2. 


Enter '00' in the Data Entry switches and operate 
the Execute switch to start the routine. 


Single Track Mode 


1. Verify that the correct microdiagnostic disk is 
installed. | 


Load routine B2. 


Enter '10' in the Data Entry switches (parametcr 
entry) and operate the Execute switch. 


4. Enter parameter bytes as follows: '00, 02, 30, 
XX". 
Where XX = The physical head value selected from 
the Movable Head Chart (Figure 2). | 


5. Enter '00' in the Data Entry switches and operate 
the Execute switch to start the routine. 
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Description 


00 or 10 | Bit Control Switches 


Must be zero 
Must be zero 
Must be zero 
Format entire CE 
cylinder if a one - 
Must be zero 
Must be zero 
Must be zero 
Must be zero 


High Cylinder Address 
(This byte must be '02') 


Low Cylinder Address 
(This byte must be '30') 


Selected Head Address 
(Movable only) 


Not used if Byte 1 bit 3 = 1. 


(See Figure 2 for head 
values.) 


Figure 1. R1 Data Field 


256 Byte pattern written is: 


-— Repeated 15 times 


FF..FF AA...AA FF...FF 


6 


256 bytes 
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Figure 2. Movable Head Chart 
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Routine | 
iD ~ Routine Name 


Test Name 


Routine Description 


(Hex) 


~ 441300 —_ | 
| 31 Mar 76 


Pe 
one oc ae 


Default 
Value 


Parameters 


“rad 


Controller interface 


Prerequisites 
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Reference Notes 


See MICFL section for flowchart and 


operative to the point of | detailed description. 


loading and starting this 


See MICRO 12 for de- 
tails of Error /Message 
display information. 


B3 Device Status Display | The device status display program is a utility that performs 
Utility Routine two functions: | i 
e Generates a Fault Symptom Code on pass 1 if the 
: necessary error conditions stored in the device have not routine. 
| been reset. | | 
4 e Displays 15 bytes of device information on pass 2. -See 
| | | Reference Note 1. i 
| PASS 1 | 
| 1. Place drive to be tested in CE Mode (CE Mode switch | 
| on). | . 
z . Load routine B3. : 
| . When loaded, enter '00' in the Data Entry switches, | 
and operate the Execute switch once. : 
. Program Control display should contain 'E1'. : 
. Data display: 
a. ‘01’ to ‘07’ Error attempting to run | | 
B3 routine. See MICRO 
100. 
b. 'FF' Unable to generate Fauit 
| Symptom Code. Run 
pass 2. 
c. Other than above = Byte 1 of Fault Symptom 
| Code. 
Enter '20' in the Data 
: Entry switches, and 
| operate the Execute 
switch once to display 
| Byte 2 of the Fault Symp- | | 
| | tom Code. 
PASS 2 7 
1. After successful completion of pass 1 (indicated by items 
5b. or 5c. above), enter '00' in the Data Entry switches 
and operate the Execute switch twice. 
. Completion of pass 2 is indicated by 'E1' in the 
| Program Control display, and the bit significant physical 
a address of the drive in CE Mode in the Data display | 
| ('80', '40', '20', '10', '08', '04', '02', '0O1'). 
| . Enter '20' in the Data Entry switches, and operate the 
Execute switch once for each of the remaining display , 
bytes. As each byte is displayed, the Program Control 
| display advances (E2, E3, etc.) to indicate which byte is 
displayed in the Data display. See Reference Note 1 for 
| byte content. 
. 7 . After the last byte is displayed, operating the Execute 
switch results in 'CE' in the Program Control display 
| -_ | and 'B3' in the Data display. 
. Any attempt to restart the routine (by entering ‘00’ in the 
| | Data Entry switches and operating the Execute switch) | 
| will result in rerunning only pass 2. 


we 


Note 1: At the end of pass 2, the first 
of 14 bytes of logout are displayed. The 
content is as follows: 


Byte No. Description 
1. E1 Physical Drive 
Address 
2. E2 Head Address 
| Register 
3. E3 Difference Counter 
4. E4 Drive Status 
5. E5 Check Status 
6. E6 HDA Sequence 
Control 
7. E7 Load Switch Status 
8. E8 Read/Write Safety 
9. EO Access Status 
10. EA Controller Check 
11. EB Controller Interface 
Check 
12. EC Device Interface 
Check 
13. ED Target Register 
(RPS) 
14. EE Cylinder Address 
Register (String 
Switch) 
15. EF Sense Status 0 


Refer to FS1 65 for bit significance of 
the Message Bytes. | 


Note 2: Reloading and restarting this 
routine will yield different results. This 
is because any error condition was reset 
during pass 1 (original execution of pass 


1). 
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RUNNING INSTRUCTIONS -— B4 


Routine Description 


Tag Cycle Utility This routine executes 
any valid tag/bus or 
delay commands 
entered by the CE 
through parameter 
entry. (Referto | 
OPER 98 through 101 
for tag/bus summa- 


ry.) 


Write Op (Tag ‘OF’) under drive selection, Seek Start (Tag ‘8F’, 
| Bus ‘08), and Rezero (Tag ‘8F’ Bus ‘02’) cannot be used. 


Each delay or tag command consists of two bytes of 
parameter entry, and up to seven commands may be entered 
at one time. These entries are referred to as the command 
|string. 

| Following the last command, zeros must be entered to 
complete the parameter field. 


Once execution has been started, the command string loops 
until the CE enters a '00' in the Data Entry switches and 
operates the Execute switch. 


The command format is as follows: 
Control Byte (First Byte of Command) 


Option Code Modifier Description 
Bits 0123 4567 
0000 0000 End command string. 
0000 XXXX Controller tag. XXXX = tag value. 
0001 XXXX Controller tag. 
CE switches are used for Bus Out. 
0010 XXXX — Controller tag. 
Received Bus In is transmitted to the 
Data display lamps. 
0011 MMMM _ Execute a microsecond delay. 
MMMM = the base value multiplier 
(not used if zero). 
0100 MMMM _ Execute a millisecond delay. 
MMMM = the base value multiplier 
{not used if zero). 
0101-0111 Not used. 
1000 XXXX Drive tag. XXXX = tag value. 
1001 XXXX Drive tag. 
CE switches are used for Bus Out. 
1010 XXXX Drive tag. 
Received Bus In transmitted to the 
Data display Jamps. 
1011-1111 Not used. 


Bus Out or Base Delay Value (Second Byte of Command) 
1. During a Tag command, the second byte is the Bus Out value, 
unless option code 0001 or 1001 has been selected. 


_ 2. During a delay command, the second byte is the“base delay value. 
The base value is multiplied by ‘MMMM’ in the control byte to 
arrive at the total display value (see Note 1). 
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Parameters 


MICRO 68 


RUNNING INSTRUCTIONS - B4 


Default Reference Notes 


Value 
(Hex) 


Prerequisites 


Description 


Control Interface opera- |See MICFL section for flowchart and 
tive to the point of load- | detailed description. 

ing and starting this 

routine. 


Each of the following 
commands contain a 
control byte and a Bus Out 
or delay value. 


00 1st Command 
00 2nd Command SAMPLE COMMAND STRING 
00 3rd Command Parameter (Hex) 
00 4th Command Byte 
| 1 83 Tag (select drive), see Note 2 

ia oreommand 2 XX Bus Out is supplied by the program 
00 6th Command (service drive only) 

3 9B Drive tag (set HAR CE 
00 7th Command switches to be used for 
00 End String Command Bus Out) 

4 Bus Out from CE 
switches 
5 AF Drive tag (Sense 


HAR) Bus In trans- 


Note 1: Example of delays: mitted to Data 


DELAY display lamps 

aa BED VALUE 05 Bus Out for Sense HAR 
sshd ee 7 8C Drive tag (set 

se OS ante, au Use difference to ‘FF’) 

=e 8 cigicee 00 Uses 8 FF Bus Out value 

40 C8 .... 200 msec 9 SF a Pee 

41 C8 . 200 msec i, 09 rive tag (sense difference 
43 64 . 300 msec 

vt 4--~-- 64 hex is 100 decimal B 42 t 200 ms delay 

pb-~—------- 100 x 3 = 300 Cc 64 

t---------- 4 = milliseconds total = 300 ms D 00 

E 00 \ Filler for parameter field 

The sum of all delay commands must not exceed FE 00 


500 milliseconds. AFOS Sense HAR 

The run control option ‘OO’ must be entered to begin the program execution. 
The desired HAR value must be set in the Data Entry switches as soon as the 
‘8C’ message is displayed in the control lamps. 


Note 2: 7he controller address is also supplied 
for Select Controller tag. 


0@0@ 0808 11 
Data Display ; : ae 

Data Entry Switches Ol 4 

115 

916 

1), 7 


@@ | 


ee a Set HAR Tag 
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RUNNING INSTRUCTIONS - B6 


DESCRIPTION 


Routine B6 checks those controller functions that are 
unique to a switchable controller interface. The routine 
must be run simultaneously on both controller interfaces. 


Although the routine must be loaded and started on each 
controller interface, it is controlled exclusively from the 
interface designated as the Master. Control and error 
information is passed between the interfaces through 
registers in the service drive. 


The routine contains 7 tests. Normally, tests 1 through 6 
are run in sequence ending with Error Code B6E0. B6E0 
is displayed to remind the CE to run test 7. Test7 | 
requires a special operating procedure. (See Figure 1 on 
this page.) 


Normally, tests 1 through 6 execute 8 times before linking 
to the next test. Tests 3 through 6 execute once with 
each device address (0 through 7) on each of the 8 
passes. Test 7 is run only once each time it is called. 


Error information is displayed at the end of the test. The 
Error Code is developed by ORing the error data from 
both interfaces. Tests 3 through 6 develop a second error 
byte which indicates the failing register position. For 
details of a specific error, see the Error Code Dictionary 
in this section. : | | 


OPERATING THEORY 


Prior to running any test, the two interfaces must be 
synchronized. Once synchronized, the routine executes _ 
short sequences of operations separated by fixed time 
delays. The operational and delay sequences are offset in 
time so that each operational sequence is executed during 
the time delay on the other interface. In actuality, the 
test execution alternates between the two interfaces. 


One interface is referred to as the Master, the other as 
the Slave. There are two flowcharts for each test in the 
MICFL section. One flowchart is the Master, the other is 
the Slave. The flowcharts are identical except for the 
Error Codes. 


OPERATING PROCEDURES 


String switch microdiagnostic routine B6 cannot be run 
on the offline controller (3350 A2/C2) concurrent with 
customer operation on the online controller as Tag Bus 
Parity errors will occur. To run routine B6 on the offline 
controller, it is necessary to take the 3350 string offline. 


To effectively run routine B6 microdiagnostics, two 
passes are required: Pass 1, in which interface A is the 
Master and B is the Slave; and Pass 2 in which B is the 
Master and A is the Slave. 


Pass 1: (A = Master) 


1. Set the CE Interface Select switch to the B interface 
position, then load and execute routine B6. Use 
standard operating procedures (MICRO 10), but do 
not enter Run Options or Parameters at this time. A 
few seconds after starting, the routine will display 
"8DFF ' indicating it is ready to accept control 
information from the other interface. 


2. Set the CE Interface Select switch to the A 
interface position. Routine B6 may now be loaded 
and run on interface A using standard operating 
procedure (MICRO 10). Run Options and/or 
Parameters may be entered if desired. 


3. Test 7 requires a special operating procedure. See 
Figure 1 on this page. Looping routine B6 (Loop 
Run Option) runs tests 1 through 6 only. If a test is 
not run, the slave program must be stopped by 
entering the '00' control option on the slave 
interface. 


Pass 2: (B = Master) 


1. Set the CE Interface Select switch to the A 
interface position, then load and execute routine 
B6. Use standard operating procedures (MICRO 
10), but do not enter Run Options or Parameters at 
this time). A few seconds after starting, the routine 
will display '8DFF' indicating it is ready to accept 
control information from the other interface. 


2. Set the CE Interface Select switch to the B interface 
position. routine B6 may now be loaded and run on 
interface B using standard operating procedures 
(MICRO 10). Run Options and/or Parameters 
may be entered if desired. 


3. Test 7 requires a special operating procedure. See 
Figure 1 on this page. Looping routine B6 (Loop 
Run Option) runs test 1 through 6 only. If a test is 
not run, the slave program must be stopped by 
entering the '00' control option on the slave 
interface. | 
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RESTART PROCEDURES 


To restart (Pass 1 or Pass 2), begin at Step 2. The Slave 
enters an idle loop when the Master is stopped. 
Restarting the Master restarts the Slave after both 
interfaces are resynchronized. Step 1 is repeated only if 
the service drive is made not Ready or after test 7 has 


been run. (See Error Codes B602 and B60E in the Enor 


Code Dictionary in this section.) 


Note: To recover from improper starting or an 
unexpected 8DFF display, stop the service drive 
momentarily, then restart using Step 1 of the 
Operating Procedures. 


PARAMETER ENTRIES 


See MICRO 72 for additional information on parameter 
entries. 


RUNNING INSTRUCTIONS-B6 MICRO 70 


Test 7 


The Error Code in Figure 1 indicates test 6 has 
completed and test 7 may be run at this time. Test 7 may 
also be selected directly and run as indicated in the 
Operating Procedure given in Figure 1. 


Figure 1. (Duplicate of Error Code on MICRO 534.) 


B6EO | Tests 1 through 6 of the 3350 string switch routine 
have completed execution. Test 7 (Manual 
Switching test) may now be run. See Operating 
Procedure below. 


If test 7 is not run at this time, the slave program 
must be stopped by entering the '00' control 
option for the slave interface. 


CAUTION 

Test 7 may "lock out" the customer for up to 1 
minute. Become familiar with the Operating 
Procedure before running test 7. Perform Steps 4 
and 5 as quickly as possible to minimize interference 
with the customer programs. 


OPERATING PROCEDURE 


. Load routine B6. (Do not move the 3350 
Interface Select switch.) 


. When 'CAB6' is displayed, enter '10 37 
0000 '. 

. Test 7 displays '3FFF'. Perform Steps 4 and 5 
as quickly as possible because the customer is 
"locked out" from both interfaces while '3FFF' 
is displayed. 

. Proceed to the 3350 Power Panel and set both 
Enable / Disable switches to Disable. 

. Wait 3 to 5 seconds; then set both switches to 
Enable. 

. Return to the CE Panel. If the test detected an 
error, an Error Code is displayed. Refer to the 
Error Code Dictionary. If no error is detected, 
Error Message Code 'CFB6' is displayed. 
Routine B6 has run to completion. 

. After test 7 has run, routine B6 will halt on both 
interfaces. To restart the routine, start at the 
beginning of the Operating Procedure. 


RUNNING INSTRUCTIONS-B6 MICRO 70 


RUNNING INSTRUCTIONS — B6 AND B8_ | RUNNING INSTRUCTIONS-B6 ANDB8 MICRO 72 


String Switch Test Short Busy test 


Parameters 


Routine 
ID 


Routine Description Prerequisites Reference Notes 


(Hex) Description 


01-06 |Test number. . The customer must |See MICFL section for.detailed 
(Allows looping a single vary the facility off- |operating procedures and detailed 
test within this routine.) line. description. 
if OO (default) is entered, : eee If a single test is selected, it loops until 
tests 1 through 6 are run. HDA Ready halted by the CE or an error occurs. If 

| Both C r int the Bypass Error Stop option is 
37 Refer to MICRO 70 for - Both Contro! Inter- . th 
dathiled ti face Enable/Disable selected, the test continues with the 
etailed operatin 
 atrictio sa g switches must be error number dynamically displayed. 
set to Enable. At the completion of testing, be sure 

00-07 |Device address to be . The 3350 micro- | that the diagnostic is stopped in both 

tested. sh telnet phath storage controls by entering the '00' 
disk must be insert- |contro! option over both interfaces. 
if FF (default) is entered, all. cts acer eet 


Routine B6 is a dynamic test of the string switch feature 
involving synchronized interaction between the two control 
interfaces, one chosen as master, the other as slave. 


This routine can only 2 Long Busy test 
be executed on 3350s (partial selection) 
with the string switch 
feature installed. 


Device assignment 
test 


Device End test 


Pack change interrupt 
test 


Address Decode test 


Manual 
i Enable / Disable 


device addresses are both storage con- 
iswitch test 


tested. 
trols. 


Test number. | Routines A1 and A2 See MICFL section for flowchart and 
(Allows looping a single must run error free. detailed description. 
test within this routine.) The HDA must be Read- | 
00 (default) = Run all tests [y. | 
Check disks to be sure 
they are spinning as the es 
Ready lamp may be | 
burned out. 


RUNNING INSTRUCTIONS - B6 AND B8 MICRO 72 


HDA Status 


|Access Timer 
1 Accuracy 


HDA/Control Logic 
Tests 


Routine B8 tests the following: 
The ability to reset Drive Check and Attention. 
Access Safety Timer. | 


Rezero from outer 


stops - Part 1 Basic Rezero operations. 


| Rezero from outer No-motion seek response and select. carriage movement 
stops - Part 2 after a Seek. 


Rezero from Track O Overshoot error detection circuits and Difference Counter 
stopping during a Seek. 
No Motion Seek 


Servo acceleration velocity gain calibration and operation of 
the Track Following Timer. 


Unsuppressible Register. 
Set Read/Write Tag. 


The set of Error Alert and Controller Check. 


Velocity Gain The checking circuits for Servo Off Track, Set Read/Write 
Calibration Check —l operation, and Index. 


Set Read/Write Teg 


Missing Servo Input 
and Missing oes 
Input 


Servo Off-Track 
7 Error Varification 
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RUNNING INSTRUCTIONS — B9 AND BA | - | | 3 | RUNNING INSTRUCTIONS - B9 AND BA MICRO 716 


Parameters 


Default Reference Notes 
Value 


(Hex) 


Test Name | Routine Description 


Prerequisites 


Byte No. Description 


Routine B9 tests the following: 


BS Rezero, Read Home 00-07 |Test number. (Allows Routines A1, A2, B8, See MICFL section for flowchart and 
PCOS | Verification of access position by reading Home Address and i rn test within ri Pore must |detailed description. 
Difference Counter | comparing the two physical address bytes to the expected ° ; 
Verification—Part 2 values. — 00 (default) = Run all tests | HDA must be Ready. 
‘Incremental Seek The Difference Counter during Seek operations. Various O1—FF {Used for test 2 only. 


Increment = 1 values are set into the Difference Counter and then compared 
to the program pulse counter. The odd bit is tested for the 


proper state after each Seek. 


Specify the seek length 
(1 through 255). 
Hex '01' through 'FF'. 


Incremental Seek 
Increment = 2 


5 Incremental Seek 
Increment = 70 


6 —_|Incremental Seek 
Increment = 280 


7 incremental Seek 
Increment = 560 


HDA State Analysis Routine BA analyzes the following Status Bytes: | None 
| Sense Status 1 (Tag '8F' Bus '83') 
Sense Status 2 (Tag '8F" Bus '43') 7 
| Sense Status 3 (Tag '8F' Bus '23') 7 | 
Sense Status 4 (Tag '8F' Bus '13') 
The routine produces a unique error number according to the 
contents of the Status Bytes. | 
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See MICFL section for flowchart and 
detailed description. 


Routines A1, all tests, 
and routine A2, tests 1 
through 7, must run 

error free. 


NN 
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RUNNING INSTRUCTIONS-BB MICRO 80 


Parameters 


Routine Name Test Name Routine Description Default 


Value 
(Hex) 


Prerequisites Reference Notes 


Description 


3330 Compatibility Routine BB tests the following: 1 | Test number. Aaa nigel Bra ae 
é ‘ h aaa . on ° A ’ D, Fr, , an 
sibel Sen eee Drive Write padding | Test 1 — Writes a G3 gap, verifies Pad-In-Progress, and then | Option/ Mode Byte. must run error free. 
test verifies Pad Complete. 
For tests 4, 5, 6, 7, and 8, HDA must be Ready 
Reorient Counter test | Test 2 — Reorient Counter, Index field and AM field. Byte 2 allows the option of 
Track Used Counter | Test 3 — Reads HA and verifies that TR Used Counter resets looping on the Write phase 
Reset test to zero. or the Read phase of these 


tests: 
Track Used Counter |Test 4—- TR Used Counter is loaded to zeroes. a 


Zeros test 7 BitO = 1 Write phase 
Track Used Counter | Test 5— TR Used Counter is loaded to ones. | Bit! = 1 Read Sali 
Ones test. BitO,1 = O Norma 


Force Track Used Test 6 — TR Used Counter is forced. For test B, Byte 2 specifies 
‘Counter Check test the mode that the drive is 
in: 


'00' = No mode control 
'O1' = Native Mode 

| : '02' 3330-1 Compati- 
ahs niga: : | bility Mode | 
| Serialization test (part | '03' = 3330-11 Compati- 
bility Mode 


| Track Used Counter |Test 9 — Verifies that a TR Used Counter Index is generated 
Index test |at the correct point on the track. 
Track Format test Test A — Writes a valid RO Count and Data field to clean the 
Mode Select test track. | 
Test B — (Must be selected.) Compares the drive mode to the 
parameter entered by the CE. 
*Test | 
runs in | 
3330 
Mode | 
only. 


2358204 
Part No. 


tes AS00830 | 
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RUNNING INSTRUCTIONS — BC 


DESCRIPTION 


Routine BC (Unconditional Reserve microdiagnostic) checks 

only the ability of the hardware to release one path to a 
device by forcing the string switch to neutral. The tunction 

of device reserve contained in the UR (Unconditional Reserve) 

command is not checked as this is a normal device function 

checked by the string switch microdiagnostics. 


Routine BC checks the ability of an interface to force the 
string switch to neutral when it is locked to the other 
interface. The routine must be run simultaneously on both 
controller interfaces. Although the routine must be loaded 
and started on each controller interface, it is controlled 
exclusively from the interface designated as the Master. 
Control and error information is passed between the 
interfaces through registers in the service drive. 


Error information is displayed at the end of the test. The . 
Error Code is developed by ORing the error data from both 
interfaces. For details of a specific error, see the Error Code 
Dictionary in this section. : 


OPERATING THEORY 


Prior to running the test, the two interfaces must be 
synchronized. Once synchronized, the routine executes 
short sequences of operations separated by fixed time delays. 
The operational and delay sequences are offset in time so 
that each operational sequence is executed during the time 
delay on the other interface. In actuality, the test execution 
alternates between the two interfaces. 


One interface is referred to as the Master, the other as the 
Slave. There are two flowcharts for each test in the MICFL 
section. One flowchart is the Master, the other is the Slave. 
The flowcharts are identical except for the Error Codes. 


3350 | | AS0080 | 2358204: 441300 441303 441305 
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OPERATING PROCEDURES 


String switch microdiagnostic routine BC cannot be run 
on the offline controller (3350 A2/C2) concurrent with 
customer operation on the online controller as Tag Bus 
Parity errors will occur. To run routine BC on the offline 
controller, it is necessary to take the 3350 string offline. 


To effectively run routine BC microdiagnostics, two passes 
are required: Pass 1, in which interface A is the Master 
and B is the Slave; and Pass 2 in which B is the Master and 
A is the Slave. 


Pass 1: (A = Master) 


1. Set the CE Interface Select switch to the B interface 
position, then load and execute routine BC. Use | 
standard operating procedures (MICRO 10), but do not 
enter Run Options or Parameters at this time. A few 
seconds after starting, the routine will display ‘8DFF’ 
indicating it is ready to accept control information from 
the other interface. 


2. Set the CE Interface Select switch to the A interface 
position. Routine BC may now be loaded and run on 
- interface A using standard operating procedure 
(MICRO 10). Run Options and/or Parameters may be 
entered if desired. 


Caution: After routine BC terminates on the Master interface 
(‘CF’ or ‘EX’ in the Program Control display lamps) and test- 
ing is complete, the Slave program must be stopped by enter- 
ing the ‘00’ control option for the Slave interface. 


Pass 2: (B= Master) 


1. Set the CE Interface Select switch to the A interface 
position, then load and execute routine BC. Use 
standard operating procedures (MICRO 10), but do not 
enter Run Options or Parameters at this time). A few 
seconds after starting, the routine will display ‘8DFF’ 
indicating it is ready to accept control information from 
the other interface. 


2. Set the CE Interface Select switch to the B Interface 
position. Routine BC may now be loaded and run on 
Interface B using standard operating procedures 
(MICRO 10). Run Options and/or Parameters may be 
entered if desired. 


Caution: After routine BC terminates on the Master interface 
(‘CF or ‘EX’ in the Program Control display lamps) and test- 
ing is complete, the Slave program must be stopped by enter- 
ing the ‘00° control option for the Slave interface. 


441306 
1 Apr WW 


Entry 1. ‘00’ 


RUNNING INSTRUCTIONS — BC 


RESTART PROCEDURES 


To restart (Pass 1 or Pass 2), begin at Step 2. The Slave 
enters an idle loop when the Master is stopped. Restarting 
the Master restarts the Slave after both interfaces are 
resynchronized. Step 1 is repeated only if the service drive 
is made not Ready. 


Note: Jo recover from improper starting or an unexpected 


‘8SDFF’ display, stop the service drive momentarily, then 
restart using Step 1 of the Operating Procedures. 


Caution: After routine BC terminates on the Master interface 
(‘CF or ‘EX’ in the Program Control display lamps) and test- 
ing is complete, the Slave program must be stopped by enter- 
ing the ‘00’ control option for the Slave interface. 


PARAMETER ENTRIES 


— Execute test one time. 
01’ — Loop Test 1. 


Note: Routine BC contails only test 1. Test 1 Error Codes 
have the following range — BCOO through BC720. 


RUNNING INSTRUCTIONS ~ BC 


MICRO 82 


MICRO 82 


won, 
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RUNNING INSTRUCTIONS — BD AND BF RUNNING INSTRUCTIONS-BD ANDBF MICRO 84 


Routine | 
; — 


Vibration Tolerance 
Test 
1 


Parameters 


Default | Prerequisites Reference Notes 
Value 


(Hex) 


Routine Description 
. Description 


Routines A1, A2, and B8 |See MICEL section for flowchart and 
must run error free. detailed description. 


Routine BD exercises the servo by issuing a series of forward 
and reverse seeks, both near the inner and outer regions of 
the disk. There is careful control over the time between the 
end of one seek and the start of the next seek (in the 
opposite direction). 


!Control Byte 


BitO =O 
Time between seeks is 
incremented from the value 
entered in Byte 3 to the 
maximum value. | 


BitO = 1 


Time between each seek is 
the value entered in Byte 3. 


This routine cannot 
be run concurrent 
with customer 
programs. 


Due to the timing requirements of this test, do not run 
inline with customer operation. 


Seek length in number of 
cylinders. 


('OO' = Invalid.) 


Starting delay value in 
microseconds. 


BF Control Interface Active Control Bus Routine BF is an interface analysis test that checks for always |Controller must be capa-|See MICFL section for flowchart and 
Bringup Routine In/Control Lines active or missing interface control lines. ble of a Power-On Re-__—{detailed description. 
test set. Storage Control 
9 Tag Bus/Control Bus must be operational. 
Out test | | See CTL-! 100 for the 
3 Control Lines test compete wnteniace 


Analysis Procedure. 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY | COMMON ERRORS ANDCE PANEL TEST MICRO 100 


Error Error Description CE Panel Lamp Display MAP MICFL Error Error Description CE Panel Lamp Display MAP | MICFL 
Code Byte Description Section Entry Code | Byte Description Section Entry 
| A001 | Errors common to all routines. See XX00 MICRO 
to |through XX07 entries on the left side of this 100 
A007 | page. 
No Select Active received after Controller Select. Bus In under Select Controller CTL-I 260 
Tag '03' Bus '00' . 
Bus In Parity Check in storage control. Bus in under Read Control | | PANEL 
Tag 'OA' Bus '40' 154 


Lost Synchronization between the master and 
the slave. 


Rerun routine B6. Error Cade XX00 valid only on 
routine B6. 


Invalid parameter entered by CE. 


Refer to MICRO 20 through 88 for valid 
parameters. 


Online status not present. Value read from Data Entry switches does not Bus In under Read Control 


equal expected value. Tag 'OA' Bus '40' 
Expected value 


Drive Status Byte DEV-I 410 
Expected xxxx 1xXxx 


Physical Drive ID Byte DEV-! 104 


Received Checks /Status Byte R/W 172 
Expected xxxx 1xxx 


Physical Drive ID Byte | pEv-1112 ; 


No physical address returned from CE drive after 
| selection. 


1. Suspect drive not in CE Mode; check CE 
Mode switch. 

2. If not already run, run Linked Series 1 starting 

with routine A1. 


HDA is not Write enabled. 


'Set R/W or Read switch on the Operator Panel 
to the R/W position. Rerun routine. 


Multiple drives selected (1 -of-8 Check). 


This error can be caused by more than one drive 
returning its address on the Attention /Select 
Bus. Check that only one drive is in CE Mode. 


Note: Byte 2 indicates physical drives selected. 


Received xxxx xxyy 
Composite Bus In 

X = BitsO-—5 

Tag 'OA' Bus '80' 


Y = Bits 6 and 7 
Tag '8F' Bus '03' 


Expected 0000 111x 


Incorrect device type or microdiagnostic 
disk / drive feature incompatability. 


HDA Status 
Expected 0110 000x 


HDA sequence error. 
Make sure HDA is powered On and Ready. 


HDA 110° 


eo . 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY | 7 | + ? Al — CONTROL INTERFACE AND LOGIC TEST MICRO 120° 


Error Error Description CE Panel Lamp Display MAP MICFL | Error | | Error Description CE Panel Lamp Display MAP 
Code 7 | | Byte | Description | Section Entry Code | Byte Description Section Entry 


oh 01 | Errors common to all routines. ea invalid 3-of-6 code returned. Received controller address CTL-I 250 
° | * 
A107 | | The following chart describes the addresses 
. . : expected: 
Select Active was on prior to controller CTL-I 200 3-of-6 code for: Controller Address 
selection. os 7 0 0000 x111 
. ae 1 0000 x110 

Tag Valid was received prior to controller 2 0000 x101 
selection. 
Normal End was received prior to controller 
selection. | 
Check End was received prior to controller 
selection. 


0000 x100 
Select Active was off following a controller 
selection. | 
Error Alert was received prior to controller 
selection. | 
Index Alert was received prior to controller 


With a controller selected, Normal End was 
received without receiving Tag Valid. 
lecti With a controller selected, Check End was 
selection. facaived. 


Expected controller address 


Sync In was received prior to controller 
selection. 


| | AS0100 | 2358206 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Description CE Panel Lamp Display 
Code Byte Description 


Control Tag Bus Parity error failed to come on 'Bus In under Sense Status 
after being forced. (Controller Error 1) 


‘Tag '04' Bus ‘01' 


'Expected 1Xxxx Xxxx 


_ iz 
_ ia 


CTL-I 300 


Control Tag Bus Parity error failed to reset 
following.a Controller Reset. 


Bus In under Sense Status 
: (Controller Error 1) 

Tag '04' Bus '01' 

Expected Oxxx xxxx 


| Bus In under Sense Status 
| (Controller Error 1) 
Tag '04' Bus '01' | 
Expected x1xx xxxx 


Bus In under Sense Status 
(Controller Error 1) | 

| Tag '04' Bus '01' 
Expected xOxx xxxx 


Error Alert failed to come on after forcing CTL-I 314 
Control Tag Bus Parity error. 
‘Controller check failed to come on after forcing Bus In under Read Status CTL-I 310 


Control Tag Bus Parity error. Tag '84' Bus '00' 
Expected 1Xxxx xxxx 


iControl Bus Out Parity error failed to come on 
after being forced. 


Control Bus Out Parity error is forced by: 


11. Placing a value on Bus Out. 

2. Raising Tag Gate. 

3. Changing the value on Bus Out. 
14. Dropping Tag Gate. 


Control Bus Out Parity error failed to reset CTL-I 320 


following a Controller Reset. 


N 


0 


Bus In under Read Status CTL-1 310 


Tag '84' Bus '00' 


Expected 1Xxxx xxxx 


A138 |Controller Check failed to come on after forcing 
Control! Bus Out Parity error. 
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Al — CONTROL INTERFACE AND LoGic TEST MICRO 122 


MAP MICFL , Error | Error Description CE Panel Lamp Display MAP MICFL 
Section Entry Code; — Byte Description Section Entry 


Tag Valid was not received for a given controller 
tag. However, no Control Tag Bus or Control 
Bus Out Parity Checks were detected. 


Control Bus Out value was zero for all Immediate 
operation tags, and '20' for all Extended 
operation tags. 


Note: /f the Primary Controller Adapter feature 
is installed without the C2 Module, see the sug- 
gestions on INST 5, Step K. 


Not Used CTL-I 430 
Not Used 

Controller tag that failed to give Tag : 
Valid. 


Not Used CTL-i 400 
Not Used | | 

Controller tag that failed to give : 
Normal End. 


CTL-1 410 


Normal End was not received for a given 
controller tag. (Applies to Immediate 
operations.) 


Control! Bus Out value was zero. 


Tag Valid was not received for a given controller 
tag. 

However, Control Tag Bus Parity error was 
detected. 


Bus in under Sense Status 
(Controller Error 1) 


Tag '04' Bus '0O1' 
Expected Oxxx xxxx 


Failing tag 


Bus In under Sense Status CTL-I 410 
(Controller Error 1) 


Tag '04' Bus 'Q1' 


Expected xOxx Xxxxx _ 


Tag Valid was not received for a given controller 
tag. 

However, Control Bus Out Parity error was 
detected. 


Failing Tag 


CTL-I 430 


Tag Valid was not received for Display CE High 
tag. 


Control Bus Out was set to '8C'. 


Normal End was not received for Display CE CTL-! 400 


High tag. 


Control Bus Out was set to '8C'. 


A146 Bus In under Sense Status CTL-!I 410 
(Controller Error 1) 


Tag '04' Bus 'O1' 


Expected Oxxx xxxx 


Tag Valid was not received for Display CE High 
tag. However, Control Tag Bus Parity error was 
| detected. 


Bus In under Sense Status CTL-!1 410 


(Controller Error 1) 


Tag Valid was not received for Display CE High 
tag. However, Control Bus Out Parity error was 
detected. 


Tag '04' Bus '01' 


Expected xOxx xxxx 


Al — CONTROL INTERFACE AND Loic Test MICRO 122 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | | | Al — CONTROL INTERFACE AND Locic test MICRO 124 
| CE Panel Lamp Display | MAP MICFL Error | Error Description . | CE Panel Lamp Display MAP MICFL | 
Description _ | Section Entry Code] | | Byte Description {Section — Entry | 


CTL-! 430 Control Bus In Parity Check failed to come on 2 
| after being forced. | 
ee ee | : 
CTL-1 410 : 
| A157 
© Copyright IBM Corporation 1976, 1977 | - | | | Al — CONTROL INTERFACE AND LOGIC TEST MICRO 124 


Error Description 


Bus In under Sense Status 
(Controller Error 1) 
Tag '04' Bus '01' 


Expected xxxx 1xxx 


Bus In under Sense Status 
(Controller Error 1) 
Tag '04' Bus '01' 


Expected xxxx Oxxx 


Control Bus In Parity Check failed to reset 
following Controller Reset. 


Bus In under Sense Status 
(Controller Error 1) 
Tag '04' Bus '01' 


Expected Oxxx xxxx 


A14A | Tag Valid was not received for Display CE Low 
tag. However, Control Tag Bus Parity error was 
| detected. : 


Control Bus In value received was other than CTL-I 510 


Bus In under Sense Status 
'20'. 7 


(Lost Orientation) — 
Tag '04' Bus '00' 


Expected 0010 0000 


CTL-1I 410 


CTL-1 400 


|Bus In under Sense Status 
(Controller Error 1) 
Tag '04' Bus '01' 


Expected xOxx xxxx 


| A14B | Tag Valid was not received for Display CE Low 
tag. However, Control Bus Out Parity error was 
detected. | 


Either Register Select bit is always active or Lost 
Orientation bit is always inactive. 


Control Bus In Parity Check in the 3830-2/IFA. a 


CTL-! 520 


Not Used 
Not Used 
Tag that gave Normal End. 


Normal End was received for one of the 
Extended Op tags. 


Control Bus In value received was other than CTL-I 530 


'00'. 


1lf the received value is 'FF', Register Select bit 
is always active. If the received value is '20', 
iRegister Select bit is always inactive. 


Bus In under Sense Status 
(ECC Low) | 
\Tag '04' Bus '80' 


Expected 0000 0000 


CTL-1I 530 


CTL-1 532 : 


| Bus In under Sense Status 
(ECC High) 
Tag '04' Bus '40' 


Expected 0000 0000 


Control Bus In value received was other than 
'OO'. 


If the received value is 'FF', Register Select bit 
is always active. If the received value is '20', 
Register Select bit is always inactive. 


Bus In under Read Op 
(Read G1) 
Tag 'OE' Bus '49' 


Expected 1111 1111 


Control Bus In value received was other than 
'FF'. | 


3350 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description 
Code Byte 


Control Bus In value received was other than 
'OO'. ' 


If the received value is '20', the Register Select | 


bit is always inactive. 


Error Alert on without a Controller Check after a 
Controller Reset. 


Controller Check on without an Error Alert after a 
Controller Reset. 


Error Alert and Controller Check on after a 
|Controllier Reset. 


Control Tag Bus Parity Check following a reset 
Read/Write. 


CE Panel Lamp Display MAP MICFL 
Description Section Entry 


Bus In under Read Status 


Expected 0000 0000 


Bus In under Read Status CTL-!I 314 
Tag '84' Bus '00' 


Expected 0000 0000 


Bus In under Sense Status CTL-I 550 
(Controller Error 1) 
Tag '04' Bus 'O1' 


Bus In under Sense Status 
(Controller Error 2) 
Tag '04' Bus '02' 


ik 
Bus In under Sense Status | CTL-I 550 20 
(Controller Error 1) | 
Tag '04' Bus '01' 
Bus In under Sense Status 
(Controller Error 2) 
Tag '04' Bus '02' 
Bus In under Sense Status CTL-I 560 20 
(Controller Error 1) 

Tag '04' Bus '01' | 

Expected Oxxx xxxx 


AS0126 | 2358208 441300 | | | 
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Error Error Description 
Code Byte 
CTL-! 540 False error aap. Miceaaaneeics failed to load 
Tag "84" Bus '00' properly. 


Al CONTROL INTERFACE AND Locic Test MUCRO 126 


CE Panel Lamp Display MAP MICFL 
Description Section — _ Entry 


PANEL 
150 


[|] ie x € 


Al — CONTROL INTERFACE ANDLoGIC Test MICRO 126 


2. Bus Out bit 3 = 1, bit 4 = 0. - : 
3. Enable functions (No Device Interface, Tag | . 
Bus, or Bus Out Parity error). 
14. Select Hold from controller. , : 
A212 {File Selection Error indication is on, (1-of-8 2 |Bus In under Sense Status DEV-1 112 | : 
Check). (Physical Address) 
4 ' J 1! 
| |More than one drive returning its address on the eo) Mar Bueno 
Attention /Select Bus can cause this error. 
| Check that only one drive is in CE Mode. 7a | | 
Display Byte 2 contains the pees addresses 
| _ |received. | | 


MICRODIAGNOSTIC sara heaanialasie DICTIONARY | | -A2~ DRIVEINTERFACE ANDLoGIC TEst. MICRO 140 


Error al CE Panel Lamp Display MICFL | Error Error Description CE Panel Lamp Display MAP | MICFL | 

Byte Description section. genes Code | | Byte Description |Section Entry : 

A201 | Errors common to all routines. MICRO lope Valid not returned after Device Interface ‘DEV-I 116 | 
100 Pe 


to 
| A207 
Tag Valid not returned with Bus Out Parity Bus In under Sense Interface DEV-1 124 
Bus In under Sense Status DEV-I 104 Check active. Tag '89' Bus '00' 
(Physical Address) | | ) | 
Tag '04' Bus '10' Expected xxxx xx0x 
A217 |Tag Valid not returned with Tag Bus Parity | 2 |Bus In under Sense Interface DEV-1I 120 
7 | Check active. | Tag '89' Bus ‘00' | | 
| Expected xxxx xxx0 
Bus In under Sense Interface DEV-1 116 Device type is other than 3350. 2 |Bus In under Read Control CTL-1600 | Aj 
(Device Type) | 
Tag 'OA' Bus '80' 
|Expected 0000 1100 | 


Physical address not returned after issuing 
Select Drive Tag '83' to select a CE drive. 


Tag Valid was returned but no bits were active 
on the Attention/Select Bus. (Bus In = '00'.) 


Note: This error can be caused by not having a 
drive in CE Mode. 


Tag Valid not received when Select Tag '83' 


Bus '10' was issued to select a CE drive. Tag '89' Bus '00' 


.| Conditions existing during Tag '83' are: 


11. Device Tag Bus equals 000 with the P bit on. 


—AS0126 2358208 441300 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY A2 — DRIVEINTERFACE AND Locic Test MICRO 142 
‘Error | Error Description | CE Panel Lamp Display MAP MICFL Error Error Description CE Panel Lamp Display 1 MAP MICFL 
Code | Byte Description Section Entry Code Byte Description Section Entry 


A220 | Device Interface Check not on after being forced Bus In under Sense Interface DEV-! 160 A Device Tag Bus Parity error occurred during Bus In under Sense Interface 
_ [by the inversion of Tag Bus Parity. Tag '89' Bus '00' Tag '8F' Bus '00'. Tag '89' Bus 'QO' | 
Expected xxxx xxx1 Expected xxxx xxx0 
Bus In under Sense Interface DEV-! 150 
Tag '89' Bus '00' | 
Expected xxxx xx0x | 
Bus In under Sense Interface 
Tag '89' Bus '00' ; | 
Expected xxxx xx0x 
Bus In under Sense Interface 
Tag '89' Bus '00° 
Expected 0000 0000 


Bus In under Sense HAR DEV-! 180 

Tag '8F' Bus '05' 

Expected 0000 0000 | : 

Bus In under Sense HAR DEV-I 160 | 


Tag '8F' Bus '05' 
Expected 1111 1111 
: if 


A2 — DRIVEINTERFACE AND Locic Test MICRO 142 


| Any one of the following could cause this error: 


. Failure to invert Tag Bus Parity. 

. Device Tag Bus Parity latch. 

. Device Interface Check latch. 

. Bus In bit 1 not returned under Tag '84'. 
Device Bus In Parity lamp on CE Panel should 
not be on at this time. 

5. CE or Power On Reset always active. 


A Device Bus Out Parity error occurred during a 
Set HAR to '00' operation (Tag '8B'" Bus 
'00'). 


hWN— 


A Device Bus Out Parity error occurred during a 
Set HAR to 'FF' operation (Tag '8B' Bus 
'FF‘). 


Bus In under Sense Interface DEV-I 160 


Tag '89' Bus '00' 


Expected Xxxxx xxx1 


| Device Tag Bus Parity error not on after an Invert 


Tag Bus Parity was issued. ¥ 


The Device Tag Bus Parity latch is working but 
bit 7 was not returned on Bus In for Tag '89'. 


Active bits on Bus In following a Sense Interface 
command (Tag '89'). 


Bus In under Read Status DEV-!I 134 


Tag '84' Bus '00' 
Expected xOxx xxxx 


Device Interface Check failed to reset following 
a Sense Interface (Tag ‘89). 


{Device Interface Check failed to reset or Bus In 
bit 1 is faulty. | : 


Tag '89' should reset any Device Bus Out or 
Device Tag Bus Parity error (bits 6 and 7). 


| Device Bus In not equal to Device Bus Out. 
Device Bus Out was set to zero. 


Both the Difference Counter and HAR are used 
to transfer the Bus Out value to Bus In. Both 
paths failed before the error was indicated. 


Bus In under Sense Interface DEV-1 137 


Tag '89' Bus '00' 
Expected xxxx xxx0 


Device Tag Bus Parity error failed to reset 
following a Sense Interface (Tag ‘89’). 


Device Tag Bus Parity Check failed to reset or 
Bus In bit 7 is faulty. 


Device Bus In not equal to Device Bus Out. 
Device Bus Out was set to 'FF'. | 


Bus In under Sense Interface DEV-I 130 


Tag '89' Bus '00' 
Expected xxxx xxx1 


Device Interface Check not on after being forced 
by the inversion of Bus Out Parity. 


Both the Difference Counter and HAR are used 
to transfer the Bus Out value to Bus In. Both 
paths failed before the error was indicated. 


lInterface Check is correct but Device Bus Out 
Parity latch is not coming on. 


Bus In under Sense Interface DEV-! 160 


Tag '89' Bus '00O' 
Expected xxxx xx1x 


| Device Bus Out Parity error not on after an Invert 
Bus Out Parity was issued. 


The Device Bus Out Parity latch is working but 
bit 6 was not returned on Bus In for Tag '89'. 


Bus In under Sense HAR 
Tag '8F' Bus '05' 


Expected xxxx Xxxx 


Device Bus In not equal to Device Bus Out. Bus 
Out value was a sliding 1s pattern 
(1,2,4,8, 16,32,64, 128). 


Both the Difference Counter and HAR are used 
to transfer the Bus Out value to Bus In. Both 
paths failed before the error was indicated. 


Bus In under Read Status DEV-I 130 


Tag '84' Bus '00' 
Expected xOxx xxxx 


Device Interface Check failed to reset following 
a Sense Interface (Tag ’89’). 


The Sense Interface line (Reset line) has 
previously been tested (Error Code A222). The 
Device Interface Check latch may be held up by 
the Device Bus Out Parity latch which should be 
reset. 


Suspect Enable Register Resets line failed. 


Bus In under Sense Interface 
Tag '89' Bus '00' 


i/Expected xxxx xx0Ox 


iDevice Bus Out Parity error failed to reset 
| following a Sense Interface (Tag ‘89’). 


Device Bus Out Parity error fails to reset or 
Device Bus In bit 6 is active. 


aso1a2 | 2358209 | 
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Error Error Description | CE Panel Lamp Display | MAP MICFL | Error | Error Description CE Panel Lamp Display | MAP MICFL 
Code Byte Description [Section Entry Code | Description Section Enny 


Drive physical address was returned while Bus 
Out bit 4 under Tag '83' was turned on. 


Device Bus Out bit 4 should block the 
Attention / Select response, preventing an 
address bit from being placed on the 
Attention /Select Bus. 


Bus In under Sense Interface 
Tag '89' Bus '00' 


Bus In under Sense Status 
(Physical Address) 
Tag '04' Bus '10' 


Expected 0000 0000 


Tag Valid was not received but Device Tag Bus 
Parity error was on. This error applies to Tags 
'84' and '89' to '8F'. 


Expected xxxx xxx0 


Not Used 
Drive Tag causing error 


DEV-I 160 


|Bus In under Sense Interface 
Tag '89' Bus '0O' 


Tag Valid was not received but Device Bus Out 
Parity error was on. This error applies to Tags 
|'84' and '89' to '8F'. 


Physical address was not returned for the CE 
drive. 


Bus In under Sense Status 
(Physical Address) 
Tag '04' Bus '10' Expected xxxx xx0x 
Not Used 

Drive Tag causing error 


Drive Selection error did not come on when 
forced. 


A242 


Bus In under Sense Status 
(Controller Error 1) 
Tag ‘04’ Bus ‘01’ 


CTL-1 610 


Failing Drive Tag mal © 
Bus In under Read Status 

Tag '84' Bus '00' 

Expected xOxx xxxx 


Tag Valid was not received and no Device Tag 
Bus or Device Bus Out Parity errors were 
detected. This error applies to Tags '84' and 
'89' to '8F'. 


Another drive in the string must be ready. Failing Drive Tag 


| Expected xx1x xxxx 


To run this test successfully, the following 
conditions must be met: 


1. One drive in the string must have the CE 
Mode switch On. | 

2. All other drives must have the CE Mode latch 

reset. 


To reset the CE Mode latch: 


1. Verify that the CE Mode switch i is Off. 
2. Make the drive Ready. 
3. Press the Attention button. 


Tag Valid was not received for Set Read/Write, 
Tag '85'. 
Tag Valid was not received but Device Tag Bus 
Parity error was on. This error applies to Tag 
| "82" (Poll Device). | 

| Tag Valid was not received but Device Bus Out 
Parity error was on. This error applies to Tag 
"82' (Poll Device). | 


AS0142 
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Normal End was not received after receiving Tag 
Valid. This error applies to yeas '84' and '89' 
to '8F'. 


Interface Check was found to be active following 
a Set Read/Write. 


Bus In under Sense Interface 
Tag '89' Bus '0O' 
Expected . xxxx xxx0 

Not Used 

Drive Tag causing error 


Bus In under Sense Interface 
Tag '89' Bus 'OO' | 


Expected xxxx xx0x 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | | | A2 — DRIVEINTERFACE AND Locic TEST  MUCRO 146 


Error Description CE Panel Lamp Display MAP MICFL 3 Error Error Description CE Panel Lamp Display MAP MICFL 
. Byte Description Section Entry Code Byte Description | Section Entry 


CTL-1 610 


Tag Valid was not received for Poll Device Tag CTL-1 610 Tag Valid was received after forcing Control Tag | 2 {| Failing Drive Tag 
'82' without Control Tag Bus or Control Bus Bus Parity error. This error applies to Tags '8A' 
Out Parity errors. to '8F'. 
Normal End was not received after receiving iad CTL-I 400 Device Bus In Parity error did not come on after 2 {Bus In under Sense Status DEV-I 210 
Valid. This error applies to Tag '82'. being forced. | (Controller Error 1) 

: 7 Tag '04' Bus ‘O1' 


The Device Bus In Parity lamp on the CE Panel 
should be on. 


Device Bus In Parity error failed to reset 2 |Bus In under Sense Status DEV-I 210 
following Controller Reset. (Controller Error 1) 
Tag '04' Bus '0O1' 

, Expected xxx0 xxxx | 
Fixed head bit in HAR failed to set on. Set HAR 2 |Bus In under Sense HAR DEV-I 220 
command. Tag '8F' Bus '05' 

| Expected x1Xxx xxxx 
Direction bit (Bus In bit 0) under Set DH failed to] 2 |Bus In under Sense Status 0 DEV-I 220 
set on by a Tag '8F' Bus '8E' command. Tag '8F' Bus 'Q3' 
(DH = Difference High) | Expected 1xxx xxxx 
Direction bit (Bus In bit 0) under Set DH failed to Bus In under Sense Status 0 DEV-! 220 
Tag '8F' Bus '03' | 
Expected Oxxx xxxx 


Expected xxx1 xxxx 


Oo 
Oo 


reset by a Tag '8F' Bus 'OE' command. 
(DH = Difference High) 


, 
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RUCROEASNOSIIE ERROR CODE DAC HONARY | | | | | | | A2— DRIVE INTERFACE AND Locic test MICRO 148 


Error | Error Description CE Panel Lamp Display | MAP MICFL | Error Error Description | CE Panel Lamp Display MAP | MICFL 
Code Byte Description Section Entry Code | : bye Description Section Entry 


Bus In wader Sense HAR 
Tag '8F' Bus '05' 


Expected Bus Out value 


A280 Device Bus In Parity error. 
{Bus Out. 


Bus In not equal to Bus In under Sense Difference DEV-I 160 


Counter 

' i] ' i] 
Bus Out values used by this test are: all Os, all Tag '8F' Bus '09 
1s, sliding 1s pattern, and sliding 2s pattern. 


DEV- 160 Davies Bus In Parity error. Bus In not equal to 
Bus Out. 
2 Bus Out values used by this test are: all Qs, all 
1s, sliding 1s pattern, and sliding 2s pattern. 
DEV-1 160 i 


Expected Bus Out value 


Bus In under Sense HAR 
Tag '8F' Bus '05'. 


Expected Bus Out value 


Bus In equal to Bus Bus In under Sense Difference 
Counter 


‘|Tag '8F' Bus '09' 


Device Bus In Parity error. Bus In equal to Bus 


Device Bus In Parity error. 
Out. 


Out. 


A parity bit may have been picked or dropped. 
Suspect a failure between the Device Bus In 
Parity Generator and the Controller Parity 

Checker. 


DEV-! 160 


A parity bit may have been picked or dropped on 


Device Bus In. Suspect a failure between the Expected Bus Out value 
Device Bus In Parity Generator and the 


Controller Bus In Parity Checker. 


Bus In under Sense Difference DEV-I 240 
‘Counter 


Tag '8F' Bus 'OQ9' 
Expected 0000 0000 


No Device Bus In Parity error. Bus In not equal 
to Bus Out. Bus Out value was set to zero. 


Bus In under Sense HAR 
Tag '8F' Bus '05' 


Expected 0000 0000 


No Device Bus In Parity error. Bus In not equal 
to Bus Out. Bus Out value was set to zero. 


Suspect HAR is defective or Set HAR is always 
active. 


Suspect Difference Counter is defective or Set 
Difference Counter is always active. 


Bus In under Sense Difference 
Counter 
Tag '8F' Bus '09' 


Expected 1111 1111 


No Device Bus In Parity error. Bus In not equal 
to Bus Out. Bus Out value was set to 'FF'. 


Bus In under Sense HAR 
Tag '8F' Bus '05' 


| Expected 11111111 


No Device Bus In Parity error. Bus In not equal DEV-1 240 
to Bus Out. Bus Out value was set to 'FF'. . 

'Suspect HAR is defective or that the Set HAR or 
Sense HAR control lines failed to activate. 


Suspect Difference Counter is defective or that 
the Set Difference Counter or Sense Difference 
Counter control lines failed to activate. 


Bus In under Sense HAR 
Tag '8F' Bus '05' 


Expected Bus Out value 


No Device Bus In Parity error. Bus In not equal 
to Bus Out. Variable values on Bus Out. 


Counter 
Tag '8F' Bus '09' 


| No Device Bus In Parity error. Bus In not equal Bus In under Sense Difference 
Suspect the Difference Counter. 
‘it 7 Expected Bus Out Value 


to Bus Out. Variable values on Bus Out. 


Suspect HAR is defective. 


3350 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description 
Code | Byte 


Device Bus In not equal to Device Bus Out 
(variable Bus Out values). 


The '256' bit in the Set DH Register is reset to 
zero when the Difference Counter is 
decremented only 255 times. 


(DH = Difference High) 


The '256' bit in the Set DH Register failed to 
reset to zero when the Difference Counter 
decremented from '256' (Set DH bit 2 on) to 
"255 '. 

(DH = Difference High) 


Either the Difference Counter '256', or '512' 
bit, or the CAR '512' bit failed to set on. Set 
DH command (Tag '8F" Bus '7E'). 


DH = Difference High. 
Either Difference Counter '256' or '512' bit 


falied to reset. Set DH command (Tag '8F' Bus 
"OE'). 


(DH = Difference High) 


Difference Counter '512' did not turn off when 
decrementing by 1 from count of '512'. 


| Difference Counter '256' bit did not set on 
when decrementing by 1 from count of '512'. 


pT TY, SE 
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CE Panel Lamp Display 
Description 


Siig In under Sense Difference 


Counter 
Tag '8F' Bus '09' 


Expected Bus Out value 


Bus In under Sense Status 0 
Tag '8F' Bus '03' 


Expected xx1x xxxx 


Bus In under Sense Status O 
Tag '8F' Bus '03' 


Expected xxOx xxxx 


Bus In under Sense Status O 
Tag '8F' Bus 'Q3' 


Expected x111 xxxx 


Bus In under Sense Status O 
Tag '8F' Bus '03' 


Expected x000 xxxx 


Bus In under Sense Status O 
Tag '8F' Bus '03' 


Expected xOxx xxxx 


|Bus In under Sense Status 0 


Tag '8F' Bus '03' 


Expected xx1x xXxxx 
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i, 
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in, 
Alle, 
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“MAP MICFL 
Poeeron Entry 


7 : aie 
DEV-I 250 


| A2B0 | Device Bus In Parity Check. Sense CAR value 
not equal to Set CAR value. 


Device Bus In Parity Check. Sense CAR value 
equal to Set CAR value. 


No Device Bus In Parity Check. Set CAR value 
not equal to Sense CAR value. 


Set CAR value not equal to Sense CAR value. 
CAR set to variable patterns. 


DEV-! 250 


DEV-I 250 
DEV-I 250 | 
DEV-i 250 


gi 
Oo 


| Error | Error Description | 
Code Byte 
| 2 


Device Bus In not equal to 'FF' on Sense CAR. 
CAR was set to 'FF'. 


2 
3 


MICRO 150 


A2 — DRIVE INTERFACE AND LOGIC TEST 


CE Panel Lamp Display MAP MICFL 
Description Section Entry 


Bus In under Sense CAR 
Tag '8F' Bus '0O1' 
DEV-I 160 
DEV-! 194 
DEV-! 194 


DEV-I! 194 


Expected CAR value 


Bus In under Sense CAR 
Tag '8F' Bus '0O1' 


Expected CAR value 


Bus In under Sense CAR 
Tag '8F' Bus '01' 


Expected 0000 0000 


Bus In under Sense CAR 
jTag '8F' Bus '01' 


Expected 1111 1111 


Bus In under Sense CAR 
Tag '8F' Bus '01' 


Expected CAR value. 


MICRO 150 


A2 — DRIVE INTERFACE AND LOGIC TEST 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY | | | AS — DRIVEINDEX ANDSECTOR TEST MICRO 200 


| Error Error Description CE Panel Lamp Display MAP MICFL | Error| — Error Description CE Panel Lamp Display MAP MICFL 

Code Byte Description Section Entry Code Byte Description Section Entry | 
Index Mark was not received in 25 milliseconds. 
Index Mark pulse width greater than 18 micro- 
seconds. 


Index Mark pulse width less than 16 micro- 
seconds. 


Time between two consecutive Index Marks was 
less than 15.6 milliseconds. 


A501 | Errors common to all routines. 
to 
A507 | 


Device Bus In Parity error. Bus In not equal to 
Bus Out. Bus Out values used by this test are: 
all Os, all 1s, sliding 1s, and sliding 2s pattern. 


Bus In under Sense Target 
Tag '8F' Bus 'OD' 


Expected Bus Out value 
A parity bit was dropped between the Parity 
Generator and the controller, or the Parity 

|Generator failed. 


Time was based on 16.7 milliseconds + 3%. 


Device Bus In Parity error. Bus In equal to Bus 
Out. 


A parity bit was picked up between the Parity 
Generator and the controller. 


Bus In under Sense Target 
Tag '8F' Bus 'OD' | 


Expected Bus Out value 


Index Check was active after receiving Index. 


Bus In under Sense Read/Write 
Early Index is suspected. | 


Tag '8F' Bus 'OB' 


No Device Bus In Parity error with Bus In not 
equal to Bus Out. Bus Out was set to '00'. 
Bus In expected was '80'. 


Bus In under Sense Target 
Tag '8F' Bus 'OD' 


Expected 1000 0000 


seconds after first Index Mark. 


= 
z 
_ 
ia 
wie A525 | Index Mark was not received within 16.7 milli- = 
iM 
RPI232 | A} 130 


Suspect a failure in the Target register or be- 
tween Bus In and the Parity Generator. 


Bus In under Sense Target 
Tag '8F' Bus 'OD' | 


Expected 1111 1111 


No Device Bus !n Parity error with Bus In not 
equal to Bus Out. Bus Out was set to '7F'. 
Bus In expected was 'FF'. 


Suspect a failure in the Target register or be- 
tween Bus In and the Parity Generator. 


No Device Bus In Parity error with Bus In not 
equal to Bus Out. Variable values on Bus Out 
and Bus In. 


Bus In under Sense Target 
Tag '8F' Bus 'OD' 


|Expected Bus Out value 


Suspect a failure in the Target register or be- 
tween Bus In and the Parity Generator. 


Bus In under Sense Target 
Tag '8F' Bus 'OD' 


Expected x111 1111 
(Bits 1-7 must = 1) 


Sector Counter value is incorrect (always zero) 
after a Transfer Sector Counter operation. 
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AS — DRIVEINDEX AND SECTOR Test MUICRO 200 


| Multichip Check failed to reset following a 
Read/Write Reset. | 


| MICRODIAGNOSTIC ERROR CODE DICTIONARY | 7 | AS — DRIVEINDEX AND SECTOR TEST MICRO 202 


l Error. | Error Description | CE Panel Lamp Display MAP | MICFL Error Error Description | CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry Code Byte Description Section Entry 
aay | [few fsaaarnamenteammns | Pw of 


Sector Compare Check failed to reset after a Bus In under Sense Status 1 RPI 300 
Check Reset (Tag '8F' Bus 'OC'). Tag '8F' Bus '83' 


\Expected xOxx xxxx 


Multichip Check failed to come on after being 


forced. Tag '8F' Bus 'OB' 


Expected 1Xxxx xxxx 


Bus In under Read Status 
Tag '84' Bus '00' 


Read/Write Check failed to come on after 
forcing Multichip Check, 


Bus In under Sense Status 1 RPI 300 


Tag '8F' Bus '83' 


Expected x1xx xxxx 


Failed to detect Sector Compare Check after 
being forced. 


Expected xxx1 xxxx 


P) 
= 
8 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xx1x xxxx 


Failed to detect Drive Check after forcing Sector 
Compare Check. 


Bus In under Sense Read/Write 
Tag '8F' Bus 'OB' 


Expected Oxxx xxxx 


Bus In under Poll Device 
Tag '82' Bus 'x4' 


Expected 1xxx xxxx 


Failed to receive an Attention when polling DEV-I 270 


device after forcing a Sector Compare Check. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxx0 xxxx 


Read/Write Check failed to reset following 
Read/Write Reset. | 


Bus In under Poll Device DEV-! 270. 


Tag '82' Bus 'x4' 


Expected Oxxx xxxx 


Sector Compare Attention failed to reset 
following an Attention Reset. 


Bus In under Sense Read/Write 
Tag '8F‘' Bus ‘OB' 


(Expected Oxxx xxxx 


Multichip Check active following a Check Reset. 


Bus In under Sense Status 1 RPI 300 


Tag '8F' Bus '83' 


Expected xOxx xxxx 


Sector Compare Check failed to reset following 
Bus In under Read Status an Attention Reset after being forced on. 


Tag '84' Bus '00' 


Expected xxx0 xxxx 


Read/Write Check active following a Check 
Reset. 


Bus In under Read Status RPI 300 


Tag '84' Bus '00' 


Expected xxOx xxxx 


Drive Check failed to reset following a Check 
Reset. 


AS - DRIVEINDEX AND SECTOR TEST MICRO 202 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description 
Code Byte 


A850 | index Mark was not facie in 25 Index Mark was not received in 25 milliseconds. 


CE Panel Lamp Display 
Description 


MICFL 
ne ene 
Sapo 


| Sse else Compare Check was active following 
search for Sector Zero. 


Bus In under Sense Status 1 
Tag '8F' Bus '83' 


Expected xOxx xxxx 


Failed to receive Search Sector after issuing a 
Set Target. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xxx1 


Busy Attention was active after receiving Sector 
Compare Attention for Sector Zero. 


Bus in under Read Status 
Tag '84' Bus '00' 


RP! 300 


DEV-! 270 i 
D | 


DEV-i 270 


RPI 200 130 


Expected xxxx xx0x 


Failed to receive Sector Compare Attention 
when polling device. 


Bus In under Poll Device 
Tag '82' Bus 'x4' 


Expected 1xxx xxxx 
Bus In under Poll Device 
lTag '82' Bus 'x4' 


Expected Oxxx xxxx 


Sector Compare Attention failed to reset 
|following an Attention Reset. 


Failed to receive Busy Attention following a Set 
Target. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


Search Sector failed to reset following an 
Attention Reset. 


Bus In under Read Status 
Tag '84' Bus '00O' 


Expected xxxx xxx0 


RPI 200 


A558 | Busv Attention failed to reset followina an 
Attention Reset. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx0x 


RPI 200 
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AS — DRIVE INDI-CX AND SECTOR TEST 


Error Description 


Failed to receive Sector Compare in one full 


| Sector that failed to give Sector 
[revolution after initiating a Search Sector. Compare. 
'Sector Compare duration was greater than 134 a Failing Sector. 


|microseconds (based on +3 % tolerance). 
ba 


1Sector Compare duration was less than 126 
imicroseconds (based on —3% tolerance). 


Target Register failed to reset to zero. 2 {Bus In under Sense Target 
Tag '8F' Bus 'OD' 
Expected x000 0000 


2 |Failing Sector. 


(Bit O is RPS bit.) 


Device Bus In from Sense Target is not equal to 
1127 after transferring Sector Counter data to the | 
Target Register during Sector 127 time. 


Bus In under Sense Target 
Tag '8F' Bus 'OD' 


Expected x111 1111 


(Only bits 1-7 are tested for 127. Bit 
0 is RPS bit.) ; 


A567 Device Bus In from Sense Target is not equal to 
zero after transferring Sector Counter data to the | 
| Target Register during Sector Zero time. 


Bus In under Sense Target 
Tag '8F' Bus 'OD' 


Expected x000 0000 


(Only bits 1-7 are tested for zero. 
Bit O is RPS bit.) 


AS — DRIVE INDEX AND SECTOR TEST 


MICRO 204 


MICRO 204 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error | Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry 


A701 {Errors common to all routines. 


rm 
°o 


A707 | 


A711 |Sense Status 2 not equal to '60' with HDA 


loaded. 


The HDA load sequence does not indicate 
normal loaded status. 


Verify that the HDA is loaded. — 


Adjustment out of specification. Servo Seek 
velocity too fast. 


A712 


A713 | Adjustment out of specification. Servo Seek 
velocity too slow (fine measurement). 


(Adjustment/verification mode.) 


A714 | Failed to receive Busy status during a Rezero or 


Seek. 


A715 |Access Timeout and/or Overshoot Check during 


a Seek. 


The timeout error occurred while the program 
was measuring the Seek velocity. 


A716 | Access Timeout Check and/or Overshoot Check 


after a Seek. 


The Velocity Gain adjustment is within 
specification. 


Access Timeout Check and/or Overshoot Check 


A717 
| after a Rezero. 


A718 | Timeout waiting for track-crossing transitions on| 2 Bus In under Access Status 
a Seek Start. |}Tag '8F' Bus '13' : 


HDA Sequence Status 
Expected 0110 OOOx 


HDA 100 ; 180 


Number of microseconds less than ACC 800 
the nominal value. Number dis- 


played is in hex. 


Number of microseconds greater ACC 800 180 
than the nominal value. Number 
| displayed is in hex. 

Bus In under Read Status ACC 210 180 


Tag '84' Bus '00' 


Expected xxxx xx1x 


Bus In under Access Status ACC 510 


Tag '8F' Bus '13' 
Expected OOOx xxxx 


Bus In under Access Status ACC 510 


Tag '8F' Bus '13' 
Expected OOOx xxxx 


Bus In under Access Status ACC 301 


Tag '8F' Bus '13' 
Expected 0000 1110 


a ed 9 ds) ) 
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AT DYNAMIC SERVO ADJUSTMENT TEST MICRO 240 


a7 - DYNAMIC SERVO ADJUSTMENT TEST MICRO 240. 
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MICRODIAGNOSTIC its CODE DICTIONARY ; | = | Ag MERLE MICRO 280 


Error | Error Description CE Panel Lamp Display MICFL 
| Code | ee Description | a an 


| A901 | Errors common to all routines. 


A912 |The received and expected physical address 
bytes of the Home Address do not match. 


|PA1 = High Cylinder (0000 OOYX). 
PA2 = Low Cylinder (CCCC CCCC) where X = 
256 bit and Y = 512 bit. 


Note that physical head 0 is used to read the 
Home Address and is not displayed. 


Expected PA1 value 
Expected PA2 value 


Microprogram timed-out waiting for a response 
from the controller during a Read G1 


Run routine AD 


Bus In under Read Status 


Busy status was not received following a Rezero 


or Seek Start. Tag '84' Bus '00' 


2 |Bus In under Access Status 
Tag '8F' Bus '13' 
Expected OOQOx xxxx 


| A918 | Normal End was not received for a Set 
Read/Write or Read G1. 
| A919 | Check End was active following a Read G1. 


Access Timeout and/or Overshoot Check or 
Servo Off Track error were active after receiving 
Seek Complete from a Seek 


| A917 | Error Alert was active # following a Set 
Read/Write or Read G1. 


Run routine B3. 


' 


ACC 510 : 200 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY AA— CYLINDER SFFK TEST MICRO 300 


Error Error Description CE Panel Lamp Display — MAP MICFL Error | Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry Code | ; Byte Description Section Entry 


AAQ1 {Errors common to all routines. 


Servo Off Track error were active after receiving 
Seek Complete from a Seek. 


ail AA18 | Normal End was not received for a Set 
R 


ead / Write or Read G1. 


The received and expected physical address 
bytes of the Home Address do not match. 


PA1 = High Cylinder Address (0000 OOYX). 
PA2 = Low Cylinder Address (CCCH HHHH) 
where X = 256 bit and Y = 512 bit. 

H = Physical Head. 


Received PA1 value 
Received PA2 value 


Expected PA1 value 
Expected PA2 value 


DATA 628 a 


CTL-I 660 


Microprogram timed-out waiting for a response | 
from the controller during a Read G1. 


AIS Check End was active following a Read G1. 


Run routine AD. 


The From cylinder address selected by the CE 
was greater than 560 (decimal). 


AA1B |The To cylinder address selected by the CE was 
greater than 560 (decimal). | 


| Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


Busy status was not received following a Rezero. 


Bus In under Access Status 
Tag '8F' Bus '13' 


Drive Check was found to be active after 
receiving Seek Complete from a Rezero. 


Expected OOOx xxxx 
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Bus In under Access Status 
Tag '8F' Bus '13' 
Expected OOxx xxxx | 


munammainie a sete DICTIONARY — ab RANDomstEKTist MICRO 320 


| Error Error RaintGe CE Panel rem Display MICFL 
Code Description ae sree 
: ABOT Errors common to all routines. is cua MICRO Tt) 
100 


Not Used 


Received PA1 value 
Received PA2 value 


The received and expected physical address 
bytes of the Home Address do not match. 


PA1 = Low Cylinder Address (0000 OOYX). 
PA2 = High Cylinder Address (CCCC CCCC) 
where X #256 bit and Y = 512 bit. 


Note that physical head 0 is used to read the 
Home Address and is not displayed. 


Expected PA1 value 
Expected PA2 value 


Previous PA1 value 
Previous PA2 value 


Microprogram timed-out waiting for a response 
from the controller during a Read G1. 


Run routine AD. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


Busy status was not received following a Rezero. 


Bus In under Access Status 
Tag '8F' Bus '13' 


Expected OOOx xxxx 


| Drive Check was active after receiving Seek 
Complete from a Rezero. | 


Bus In under Access Status 
Tag '8F' Bus '13' 


Expected OOOx xxxx 


a - atte] 


Access Timeout and/or Overshoot Check or 
Servo Off Track error were on after receiving 
Seek Complete from a Seek. 


AB17 | Error Alert was active following a Set 
Read/Write or Read G1. 


AB18 | Normal End was not received for a Set 
Read/Write or Read G1. 
AB19 | Check End was active following a Read G1. 


3350 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 360 


Error Error Description CE Panel Lamp Display MAP MICFL Error | Error perception CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry Code Description Section Entry 


Failed to receive any End response following a CTL-I 640 
Set Read/Write. 
fo . a 


Expected Normal End or Check End. 
ma 7 P 


ADO1 | Errors common to all routines. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 


tad to raise | ft tart. Bus | der R 
Failed to raise Busy after a Rezero Sta us In under Read Status test (1. through 9) may be selected. 


i] t e t 
Pre-initialization error. Occurred before Nee ee” Bus, 0 
execution of first test. To loop this error, any Expected xxxx xx1x 
test (1 through 9) may be selected. 


D | Failed to orient on Index Alert within 21 
| milliseconds. 

Failed to raise Busy after a Seek Start. Bus In under Read Status 

Tag '84' Bus ‘00' 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through 9) may be selected. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any Expected xxxx xx1x 
test (1 through 9) may be selected. 


Received Error Alert from Set Read/Write. 


incorrect status following a Rezero. Bus In under Read Status 


' t ] t 
Expected Not Busy, Not Drive Check, and Seek fag. Bus.:00 
comer: | Expected xx0x xx01 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 


Pre-initialization error. Occurred before test (1 through 9) may be selected. 


execution of first test. To loop this error, any 
jtest (1 through 9) may be selected. 


Incorrect status following a Seek. |Bus In under Read Status , 
Expected Not Busy, Not Drive Check, and Seek Tag '84" Bus 00 


Received Error Alert from a Seek. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
Complete. Expected xxOx xx01 test (1 through 9) may be selected. 
Pre-initialization error. Occurred before | 
execution of first test. To loop this error, any 
test (1 through 9) may be selected. 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Tag '84' Bus '00' 


indicates unexpected access mechanism 


movement since last Seek. Reload routine AD. Expected xxxx x00x 


Exit to ACC 301, Entry B if routine AD continues 
to halt with this Error Code. 


| AD13 | Received | Write Sense = 1 following a Set 
Read/Write and prior to initiating any Write. 


| Failed to receive | Write Sense = 1 during a 
Write G1, approximately 20 microseconds after © 
index. Physical head 1 was selected. 


Bus In under Read Status 


Tag '84' Bus '00' 
Expected x1xx xxxx 


Bus In under Read Status 
Tag ‘84 Bus '00' 
Expected xOxx xxxx 


Bus In under Read Status 
Tag '84' ‘00° 


Expected xOxx xxxx 


{Received | Write Sense = 1 during a Write G1 
with Diagnostic Inhibit Write Gate active | 
approximately 20 microseconds after Index. 


AD17 | No Check End or Normal End response received 
| following a Write G1 in Diagnostic Invert Bus 
Out Parity mode within 21 milliseconds. 


2358216 
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MAP 
Section 


- MICFL | Error —_ Error Description CE Panel Lamp Display | MAP 
Entry Code 4 Byte Description Section Entry 


- ! 


D18 | Unable to force Gap Counter error in Diagnostic 


AD — GAP COUNTER AND DATA TRANSFER TEST =-MICRO 361 


MICFL 


Bus In under Sense Status 
(Controller Error 2) 
Tag '04' Bus '02' 
Expected xxx xxxx 
Check End Byte 


Invert Bus Out Parity mode. 


DATA 58 
DATA 58 
DATA 124 


CTL-1 310 
CTL-! 550 


DATA 60 
DATA 60 


DATA 230 


Bus In under Sense Status 
(Controller Error 2) 
Tag '04" Bus '02' 


Expected xxx0 xxxx 


Gap Counter error is on when it should be off. 


Bus In under Sense Status 
(Controller Error 2) 
Tag '04' Bus '02' 


Expected xxxx 1xxx 


No Write Data Check in Diagnostic Invert Bus 
Out Parity mode. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected 1xxx xxxx 


No Controller error as a result of a Gap Counter 
error in Diagnostic Invert Bus Out Parity mode. 


Bus In under Sense Status 
(Controller Error 2) 
Tag '04" Bus '02' 


Expected xxx0 xxxx 


Bus In under Sense Status 
(Controller Error 2) 
Tag '04' Bus '02' 


Expected 10xx Xxxx 


Unable to force Phase error in Diagnostic Invert 
Bus Out Parity mode. 


Bus In under Sense Status 
(Controller Error 2) 
Tag '04' Bus '02' 


Expected OOxx xxxx 


Phase error failed to reset by a Controller Reset. 


No Sync In found before End conditions of a 
Write G1. 3 


Controller Reset did not reset Gap Counter error. i 


AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 361 
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AD — GAP COUNTER AND DATA TRANSFER TEst MUICRO 362 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description CE Panel Lamp Display MAP 
Code Byte Description Section 


Bus In under Read Status 
Tag '84' Bus ‘00' 


Expected xxxx x00x 


Unexpected Attention Status received. 


Indicates unexpected access mechanism 
movement since last Seek. Reload routine AD. 


Exit to ACC 301, Entry B if routine AD continues 
to halt with this Error Code. 


Failed to orient on Index Alert within 21 
milliseconds. 


Microprogram timed-out waiting for a response 
from the controller during a Write G1. 


Abnormal End condition received while timing a 
G1 gap in Write mode. 


Check End Byte 
Expected 0000 0000 


G1 gap length out of tolerance. 


Bytes 2 and 3 are a 2-byte timer that measures 
the G1 gap length in microseconds. Expected 

timer decimal vaiue is 93 to 100 microseconds or 
G05D to 0064 in hex. 


Gap timer — Hi =e 00x xxxx 
('00') 


Gap timer — Lo 2 = xxxx xxxx 
("5D' to '64') 


Unexpected Attention Status received. 


Indicates unexpected access mechanism 
movement since last Seek. Reload routine AD. 


Exit to ACC 301, Entry B if routine AD continues 


to halt with this Error Code. 


Failed to orient on Index Alert within 21 
milliseconds. 


No Sync In received within 21 milliseconds 


during an extended G1. 


Abnormal End condition received while timing an 
extended G1 gap in Write mode. 


Extended G1 gap out of tolerance. 


Bytes 2 and 3 are a 2-byte timer that measures 
the extended G1 gap in microseconds. 


Expected timer decimal value is 197 to 209 
microseconds or 00C5 to 00D1 in hex. 


MAP MICFL 
Section Entry 


Bus In under Read Status 
Tag '84' Bus '00' 
Expected xxxx x00x | 


Check End Byte ) 
Expected O000 0000 


Gap timer — Hi = 0000 00x DATA 84 
("00') 


Gap timer — Lo 2 Xxxx xxxx 
('C5' to 'D1"') 
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MICRODIAGNOSTIC —- CODE DICTIONARY > | | | | a AD — GAP COUNTER AND DATA TRANSFER TEST | — 364 


Error | Error Description CE Panel Lamp Display MICFL Error | Error Description CE Panel Lamp oad deed 
| Code Description Peri fale ad Code Description Section. ” entry 


/AD42 | Unexpected Attention Status received. Bus In under Read Status Unexpected Attention Status received. Bus In under Read Status 
; : Tag '84' Bus '00' os | ; Tag '84' Bus ‘00' 

Indicates unexpected access mechanism Indicates unexpected access mechanism 

movement since last Seek. Reload routine AD. Expected xxxx x00x imovement since last Seek. Reload routine AD. Expected xxxx x00x 

Exit to ACC 301, Entry B if routine AD continues | | Exit to ACC 301, Entry B if routine AD continues 

to halt with this Error Code. to halt with this Error Code. 

Failed to orient on Index Alert within 21 RP! 160 No End response received from a Write G1 : 

milliseconds. within 21 milliseconds. | 

Failed to receive any End response following a CTL-i 660 Failed to orient on Index Alert within 21 RPI 160 7 

Write G1. milliseconds. 

AD48 {Sync In Counter not correct after a Write G1 of Number of Sync Ins Received DATA 104 ADS6 | No Sync In received from a Write G2 following a DATA 80 
‘nn' bytes. successful orientation with a Write G1. | | 
i Number of Sync Ins Expected 
nn' = Number of bytes written. | 
| Hex value of 'nn' = 01, 02, 04, 08, and 11. Pyle ae received while timing a G2 gap in Check End Byte 

Expected Sync In Count ene 02, 03, 05, 09, Expected 0000 0000 

and 12. 
G2 gap out of tolerance. Gap timer — Hi = roo" XXXX | — 
Bytes 2 and 3 are a 2-byte timer that measures sea : 
the G2 gap in microseconds. Expected timer Gap timer — Lo a xxxx xxxx 
decimal value is 60 to 64 microseconds or 003C ("3C' to '40') | | 
to 0040 in hex. 


©Copyright BMCorporation 1976 i ts : | AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 364 
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- | AD63 | No End response received from a Write G1 No End response from a Write G1 within 21 CTL-! 660 
within 21. milliseconds. milliseconds. 


MICRODIAGNOSTIC ERROR CODE DICTIONARY AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 365 


Error Error Description CE Panel Lamp Display MAP MICFL | Error Error Description CE Panel Lamp Display MAP MICFL 
voce Description Section Entry] Code Byte Description Section Entry 


ldnaspacied Attention Status received. Bus In under Read Status Unexpected Attention Status received. Bus In under Read Status 


q e ‘ e ' i] t 
Indicates unexpected access mechanism ee ee Indicates unexpected access mechanism neg Se: Busy 
movement since last Seek. Reload routine AD. movement since last Seek. Reload routine AD. iExpected xxxx x00x 


Exit to ACC 301, Entry B if routine AD continues | Exit to ACC 301, Entry B if routine AD continues 
to halt with this Error Code. to halt with this Error Code. 


Expected xxxx x00x 


Expected Check End or Normal End response to 
1a Write G1. Wrote a 4-byte data pattern of 'EB 
6D B6 DB' 


Failed to orient on Index Alert within 21 
milliseconds. 


AD64 | Failed to orient on Index Alert within 21 
milliseconds. 


Microprogram timed-out waiting for a response a a 8 
from the controller during a Write G3. 


Abnormal End received while timing a G3 gap in aes a Byte 
nye move: |_| Expected 0000 0000 


=F 


rom the controller during a Write G1. 


- in 


Bus In under See entrain Status DATA 124 

(Controller Error 2) , ) 

Tag '04' Bus '02' | 

Expected xxxx Ox0Ox 

Check End Byte CTL-I 630 | 
Expected 0000 0000 . 
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AD76 | Microprogram timed-out waiting for a response 


Write Data Check and/or ECC Hardware Check 
lreceived from a Write G1 with Data field = 'EB 
6D B6 DB' 


G3 gap out of tolerance. 


|Gap timer — Hi = 00x 2100 


i] 00 ] 
Bytes 2 and 3 are a 2-byte timer that measures ( 
the G3 gap in microseconds. Expected timer Gap timer — LO = XXXxXx Xxxx 
decimal value is 62 to 66 microseconds or OO3SE ("3E' to '42') 


to 0042 in hex. 


et 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


| Error Error Description —_ 
Code | Byte 
re | 


Unexpected Attention Status received. 


indicates unexpected access mechanism 
movement since last Seek. Reload routine AD. 


Exit to ACC 301, Entry B if routine AD continues 
to halt with this Error Code. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx x00x 


Bus In under Read Status 
Tag '84' Bus '00' 


‘Expected xxx0 xxxx 


Read/Write Check (bit 3) not = 0 following a 


R/W 112 
i'Check Reset. 


Control Check not = 1 after being forced. 


Bus In under Sense Read/Write 
Tag '8F' Bus '0OB' 


R/W 142 


Expected xxxx x1xx 


Control Check not = 0 following a Check Reset. Bus In under Sense Read/Write 


Tag '8F' Bus '0B' 
Expected xxxx xOxx 


R/W 142 


Write Overrun Check not = 1 after being forced. Bus In under Sense Read/Write 


Tag '8F' Bus '0B' 
Expected xx1x xxxx 


R/W 162 


Write Overrun Check not = 0 following a Check 
Reset. 


Bus In under Sense Read/Write 
Tag '8F' Bus 'OB' 


Expected xxOx xxxx 


R/W 162 
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CE Panel Lamp Display | = MAP MICFL 
Description iSection Entry] | 


| CE Panel Lamp Display 


Description Entry 


Error | Error Description , 
Code | | Byte 


AD88 | Transition Check not = 1 after being forced. fe 


Bus In under Sense Read / Write 
Tag '8F' Bus '0OB' 


Expected xxxx xx1x 


AD89 Bus In under Sense Read/Write 


Tag 'SF' Bus '0B' 


Expected xxxx xx0x 


Transition Check not = 0 following a Check 
Reset. 


AD8A Bus In under Sense Read/Write 


Tag '8F" Bus '0OB' 
Expected xxxx xxx1 


Write | on Read Check not = 1 after being 
forced. 


AD8B Bus In under Sense Read/Write 


Tag '8F' Bus ‘'OB' 
Expected xxxx xxx0 


Write | on Read Check not = 0 following a 
Check Reset. 


ADS8C | Read/Write Check not = 1 after forcing a 


Control Check. 


Bus In under Read Status 
: Tag '84' Bus ‘00' 
| Expected xxx1 xxxx 


Bus In under Read Status 
Tag '84' Bus ‘'00' 


Read/Write Check not = 1 after forcing a 
Write Overrun Check. 


AD8D 


Expected xxx1 xxxx 


Bus In under Read Status 
Tag '84' Bus '0O' 


ADSE | Read/Write Check not = 1 after forcing a 


Transition Check. 


Expected xxx1 xxxx 
Bus In under Read Status 
Tag '84' Bus '00' 


Expected XXX1 XXXX 


ADS8F | Read/Write Check not = 1 after forcing a 


Write Current Check. 


*. 
ar 
7? 
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AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 366 


CCOCCCEECE EE 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxOx xxxx 


AD@O | Drive Check active upon program entry. Test is 
| aborted. Reload routine AD. 


Exit to ACC 301, Entry B if routine AD continues | 
to halt with this Error Code. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx x00x 


Unexpected Attention Status received. 


indicates an unexpected access mechanism 
movement since last Seek. Reload routine AD. 


Exit to ACC 301, Entry B if routine AD continues 
to halt with this Error Code. 


Bus In under Sense Status 0 R/W 190 


Tag '8F' Bus '03' 
Expected xxxx xOxx 


|Pad Gate Check is active following a Check 
Reset. 


Bus in under Read Status R/W 112 


Tag '84' Bus '00' 
Expected xxx0 xxxx 


Read/ Write Check is active following a Check 
Reset with Pad Gate Check not active. 


Bus In under Sense Status O R/W 190 


Tag '8F' Bus '03'- 
Expected xxxx x1xx 


Pad Gate Check is not active after being forced. 


Bus in under Read Status 
Tag '84' Bus '00' 


Expected xxx xxxx 


Read/Write Check is not active after forcing a R/W 112 


Head Short Check. ; 


ayy ye 


Bus In under Sense Status 0 
Tag '8F' Bus '03' 


Expected xxxx xOxx 


iPad Gate Check is not reset following a Check 
Reset. 


Bus In under Read Status R/W 112 


Tag '84' Bus '00' 
Expected xxx0 xxxx 


Read/Write Check is not reset following a 
Check Reset after Pad Gate Check, Head Short 
'1Check, or Delta | Write Check was reset. 


Bus In under Sense Status 0 R/W 202 


Tag '8F' Bus '03' 
Expected xxxx 1xxx 


Head Short Check is not active after being 
i forced. 


Bus In under Sense Read/Write 
Tag '8F' Bus ‘OB’ 


Expected xxxx Oxxx 


| Head Short Check is not reset following a Check R/W 202 


‘Reset. (Head = 0) 


R/W 190 ¥ 
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AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 367 


Error Error Description CE Panel Lamp Display MAP | 
Code Byte Description Section Entry 


AD9A | Head Short Check is not reset following a Check 


B 240 


Bus In under Sense Status O 
Tag '8F' Bus '03' 


R/W 202 


Expected xxxx Oxxx 


Bus In under Sense Read/Write 
Tag '8F' Bus 'OB' 


Expected xxxx Oxxx 


ADS9B | Delta | Write Check occurred. 


Bus In under Sense Read/Write 
Tag ‘8F’ Bus ‘0B’ 


Deita | Write Check is active following a Check 
Reset. 


Expected xxxx Oxxx 


Bus In under Sense Read/Write 


forced. Tag ‘8F’ Bus ’0B’ 


Expected xxxx 1xxx 


ADSGE | Bus In under Sense Read/Write 


Tag ‘8F’ Bus ‘0B’ 


Delta | Write Check is not reset following a 
Check Reset after being forced. 


Expected xxxx Oxxx 


Failed to Orient on Index Alert within 
25 milliseconds. 


ADSD | Delta | Write Check is not active after being i 


AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 367 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


| Error Error Description CE Panel Lamp Display MAP MICFL 
oe Description | Section Entry 


| Unexpected Attention Status recaied: Bus In under Read Status 


Tag '84' Bus '00' 


Indicates unexpected access mechanism 
movement since last Seek. Reload routine AD. 


Exit to ACC 301, Entry B if routine AD continues 
to halt with this Error Code. 


Expected xxxx xO00Ox 


Timeout waiting for End conditions from a Write 
G1. | 


Failed to orient on Index Alert within 21 
milliseconds. 


ADAS | Timed-out waiting for first Sync In from a Write 


X Gap. 


See Figure 1 for meaning of values of X. Gap number (X) 


ADA6 / Unexpected End response received for a Write X 
Gap. 


See Figure 1 for meaning of values of X. 


Not Used 
Gap number (X) 


Gap time measured for Write X Gap was found Time measured (High) 
to be out of tolerance. . 
Time measured (Low) 
Fi 1f i . 

ee Figure 1 for meaning of values of X Gap number (X) 


| OE 
3 


X Gap failed to set or reset the Gap 128 latch. 
See Figure 1 for meaning of values of X. 


Time measured (High) 
Time measured (Low) 
Gap number (X) 


Part No. 
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AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 368 
Error Error Description | | CE Panel Lamp Display | MAP MICFL 
Code | |Byte Description Section Entry 


DATA 628 


Not Used 
Not Used 


ADAA | Error Alert was received during a Write X Gap. 


See Figure 1 for meaning of values of X. 
Gap number (X) 


ADAB | Check End received after a Write X Gap. ICheck End Byte CTL-! 630 
See Figure 1 for meaning of values of X. Not Used 
|Gap number (X) 
No End conditions received after a Write X Gap. CTL-!I 660 


See Figure 1 for meaning of values of X. 


No End conditions received after a Set 
Read / Write. 


Not Used 
Not Used | 
Gap number (X) 


Figure 1. Byte 4 Gap Values 


| Byte 4 Gap Type Description 


01 = G2 Special — 1st record written. 
02 = G2 Special — 2nd record written. 
= G4 — Test for proper gap. 

=x G2 — Test for Gap 128 latch on. 
=x G2 — Test for Gap 128 latch off. 


AD — GAP COUNTER AND DATA TRANSFER TEST 


MICRO 368 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


| Error Error Description | | CE Panel Lamp Display MAP MICFL | 
| Code Byte Description Section Entry 


ADB2 | Unexpected Attention Status received. Bus In under Read Status 


' ' t ’ 
Indicates unexpected access mechanism Tag '84' Bus '00 
movement since last Seek. Reload routine AD. Expected xxxx x00x 


Exit to ACC 301, Entry B if routine AD continues | 
ito halt with this Error Code. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxx1 xxxx 


Read/Write Check failed to come on when 
forced. 


Loop routine A5 test 3 for further analysis. 


Bus in under Write Op 
Tag 'OF' Bus '44' 


Expected xxxx x1xx 


| Write Fail, failed to come on when forced. 
(Write G1 while Read/Write Check is on.) 


Bus In under Sense Status 
(Controller Error 1) 
Tag '04' Bus '01' 


| Write Fail, failed to reset following a Reset 
Diagnostic. 


ADB6 | Failed to orient on Index Alert within 21 
milliseconds. 
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AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 369 


AD — GAP COUNTER AND DATA TRANSFER TEST MICRO 369 


——o een CODE DICTIONARY CT : | , | | _ ar. rcctocic test MICRO 380 


| Error | Error Description ue Panel ianib Display MAP . MICFL Error Error Description CE Panel Lamp Display MAP MICFL 
Code | Bescrpror Section Entry Code Description Section Entry 


| AEO1 Errors common to all routines. MICRO | AE30 |Bus In at Normal End was not '00'. o Bus In under Normal End DATA 174 al 


r ECC Low pattern register not equal to zero. Bus In under Sense Status DATA 178 =) 


(ECC Low) 
Tag '04' Bus '80' 

AE32 | ECC High pattern register not equal to zero. 2 |Busin oh Sense Status DATA 178 | A 
\(ECC High 


Expected 0000 0000 
{Tag '04' Bus '40' 


Expected 0000 0000 


Bus In under Sense Status DATA 152 

(Controller Error 2) 7 

Tag '04' Bus '02' 

Expected xxxx xxx1 3 
Bus In under Read Op DATA 152 

(Check End) i 

Tag 'OE' Bus '00' 3 
Expected 0001 1000 | 


Bus In inde Sense Status 
(Controller Error 2) 
Tag '04' Bus '02' 


ECC Zeros Detect was off after G1 Gap Byte 53 
time. At this time, the ECC Reset line should 
have been raised to reset the registers. 


No ECC Reset. No serial data to ECC required. 
Uses Zero Compare to set Zeros Detect. 


DATA 152 


Expected xxxx xxx1 


Bus In under Sense Status DATA 152: 
(Controller Error 2) 


Tag '04' Bus '02' 


ECC Zeros Detect was on after the program 
received the fourth Sync In. ECC registers 
should be loaded with data at this time. 
ECC Zeros Detect was off. 
Note: This error could occur if the Home 

| Address read contained zeros in the first 4 bytes. 


Expected xxxx xxx0 


ECC Data Check was on after pattern was read 
back. 


DATA 164 


Bus In under Sense Status DATA 164 
(ECC High) 


Tag '04' Bus '40' 
Expected 1111 1101 


Controller Bus In Parity Check was on after 
Sense ECC Low. 


Bus In under Sense Status 
(Controller Error 1) 
Tag '04' Bus '01' 


Expected xxxx 1xxx _ 


DATA 164 


‘Controller Bus In Parity Check was on after DATA 164 


Sense ECC High. 


AE24 Bus In under Sense Status 
(Controller Error 1) 


Tag '04' Bus '01' 
Expected xxxx 1xxx 


ECC Low pattern register not equal to 'F5'. Bus In under Sense Status 
| . (ECC Low) 
Tag '04' Bus '80' 
Expected 11110101 
. ECC High pattern register not equal to 'FD'. if 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description : CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry 
No Check End received after a forced Bus In under Check End DATA 176 
correctable ECC Data Check was read. | Expected xxx1 1xxx 


Bus In under Read Op DATA 176 
(Check End) 
Tag 'OE' Bus '00' 


Bus In bit 3 (ECC Data Check) missing. 


Expected xxx1 xxxx 


DATA 176 
Tag ‘OE’ Bus '00' 


No AM Found bit should be on with an ECC Data Bus In under Read Op 
Check bit. (Check End) 
Expected xxxx 1xxx 


DATA 152 


After the ECC correction operation, the data was 
indicated as uncorrectable. (Normal End came 
ion.) 


Counter high DATA 152 


Expected 0000 0101 


incorrect ECC counter value after correction 
operation. Exnected '00'. 


Counter low 
Expected 0000 0101 


Bus In under Sense Status 
(Controller Error 2) 

Tag '04' Bus '02' 
Expected xxxx xxx1 


ECC Zeros Detect was not on after an ECC Data DATA 152 


Check was indicated to be correctable. 


DATA 178 | 


Bus In under Sense Status 
(ECC Low) 
Tag '04' Bus '80' 


Expected 1100 0000 


ECC Low pattern register incorrect after a 
‘correctable ECC Data Check. 


Bus In under Sense Status DATA 178 


(ECC High) 
Tag '04' Bus '40' 


Expected 0000 0011 


inital 


ECC High pattern register incorrect after a 
correctable ECC Data Check. 


No Index Alert after 25 milliseconds wait during | 


}an ECC correction operation. 
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AE-EccLocicTest MICRO 381 


Error Error Description CE Panel = Display MAP MICFL | 
Code Description Section Entry| 


No Check End received after a forced Bus In under Check End 
uncorrectable ECC Data Check was read. Expected xxx1 1xxx 
Bus In under Read Op 
(Check End) 

Tag 'OE' Bus '0O' 


No ECC Data Check bit 3 after an ECC Data 
Check was forced. : 


Expected xxx1 1xxx 


An uncorrectable ECC Data Check was indicated 
to be correctable during an ECC correction 
operation. (Index Alert turned on.) 


Normal End was not received by an ECC 
correction operation. (Normal End indicates an 
uncorrectable ECC Data Check.) 


an = 
7 ; i 


Bus In under Sense Status 
(Controller Error 2) 


ECC Zeros Detect was on after an uncorrectable 
ECC Data Check was processed through 
correction cycle. 


Expected xxxx.xxx0 


AE60O | ECC pattern read does not match what was 
written during a Write ECC burst. (Seven bytes 


written.) 


Received first failing Data Byte 


Expected first failing Data Byte 


Byte pattern number of first failing 


Record should read: '01 FF E7 FF SF 5E FA' 
byte. 


Byte pattern number: 1 2 3 4 5 6 7 


AE-gccLocicTest MICRO 381 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Description 


Dine did not Bacon Sie afer a Seek Start or 


Rezero. 


/Run Sense Display routine B3 to gather drive 
and controller error bytes. Error numbers '01' 
through 'OE' (except '0A') should be detected 
by a prior routine. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through 9) may be selected. 


Drive Check received after a Seek or Rezero. 
Run routines A2, B8, and B9. 


| Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through 9) may be selected. 


Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


Microprogram timed-out waiting for a response 
from the controller. 


Error occurs with test 1 only. 


Read an incorrect HA prior to writing the test 
pattern. Should be cylinder 560, head 1. 


Run routine AF. 
Error may occur with tests 2, 3, 4, or 5. 


No Ending Status after a 25 millisecond wait 
after a Read G1, Write G2, or Set Read/Write. 


Error may occur with tests 1, 2, 3, 4, or 5. 


AS0381 2358221 
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CE Panel Lamp Display 
Description 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


‘Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxOx xxx1 


Microprogram timed-out waiting for Index Alert | 


or Index Mark. 

Error occurs in test 1 only. 

Error Alert received during one of the following 
Tags: 


Set Read/Write 
Read G1 

Write G2 

Read G2 


Error Alert occurred other than an ECC Hardware 
Check. 


| ERT Or may occur in tests 1, 2, 3, 4, or 5. 


ECC Hardware Check received during one of the 
following Tags: 


Set Read/Write 
Read G1 

Write G2 

Read G2 


Error may occur in tests 2, 3, 4, or 5. 


No status after a 25-millisecond wait during a 
Read G1 or Read G2 


Error may occur in tests 2, 3, 4, or 5. 


Unexpected Check End received during a Read 
G1 or Read G2, other than ECC Data Check. 


Note: ECC Data Checks during Read G1 are 
ignored. 


Error may occur in tests 2, 3, 4, or 5. 


AE-. Ecc Locic Test MICRO 383 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected OOOO xxxx 


Bus In under Sense Status — | 
(Controller Error 2) 
Tag '04' Bus '02' 


Expected xxxx xx0Ox 


DATA 122 UU 


_ ch 


Bus In under Read Op 
(Check End) 
Tag 'OE' Bus 'XX' 


Expected 0001 1000 


AE-EccLocictest MICRO 383 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY | | AF — FORMAT READ/WRITE TEST MICRO 400 


Error Error Description CE Panel Lamp Display MICFL Error Error Description CE Panel Lamp Display MICFL 
Code pescHipuon See te Code erectPuon uae soem 
| AFOT Errors common to all routines. | Failed to receive Normal End response following CTL 640 
to a Set Read/Write. 
pee | Pre-initialization error. Occurred before | 
; | ecution of first test. To loop this error, an 
AFO8 | Failed to raise Busy following a Rezero start. > |Bus In under Read Status eee (1 Api ciiah F) may be paul y 
5 eRe Daa! Tag '84' Bus '00' 
Expected xxxx xx1x Failed to orient on Index. 
Pre-initialization error. Occurred before 
Rus im under Head Status execution of first test. To loop this error, any 
1 th h b lected. | 
Tag '84' Bus '00' test (1 through F) may be selecte 
Expactad socceuc ix Run routine A5, Index and Sector test. 
Received Error Alert following a Set Read/Write. DATA 500 
Bus In under Read Status Pre-initialization error. Occurred before 
Tag '84' Bus '00' execution of first test. To loop this error, any 
Expected xxOx xx01 test (1 through F) may be selected. 


Physical address initially selected does not Bus In under Sense Status 
Tag '04' Bus '10' 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through F) may be selected. 


Failed to raise Busy following a Seek start. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through F) may be selected. 


incorrect status following a Rezero. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through F) may be selected. , 


a Da eee age | icompare to current physical address. 


AFOB [Incorrect status following a Seek. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through F) may be selected. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1. through F) may be selected. 


indicates unexpected access mechanism 
movement since last Seek. Reload routine AF. 
Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


Expected xx0Ox xx01 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY _ : soe >> AF — FORMAT READ/WRITE TEST MICRO 401 | 


_MAP MICFL Error | wi > CE Panel Lamp Display _ MAP ia. | 
Section Entry Eade [Ero Description | Byte Descripti oe Section Entry | MICFL | 


CE Panel Lamp Display 
Description 


| Error | _ Error Description | Z 
|Code; | | | 


Received xxxx xxxx = PA1 


PA1,PA2, and PA3 compare incorrectly and no 2 AF1A | Error Alert received following a Read G1. | 2 |Operation number. See details on | DATA 500 
error condition was detected. 3 |Received xxxx xxxx = PA2 , MICRO 411. 
4 {Received xxxx xxxx = PA3 Pre-initialization error. Occurred before 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through F) may be selected. 


execution of first test. To loop this error, any — 
test (1 through F) may be selected. 


{Expected 0000 0010 = PA1 
Expected 0011 0000 = PA2 
Expected 0000 0100 = PA3 


{Operation number. See details on CTL-! 630 


MICRO 411. 
Check End Byte 
Expected 0000 0000 


Received Check End response following a Read 
G1. 


Bus In under Read Op DATA 220 
| (Tag Valid) 


i\Tag 'OE' Bus '4E' 


Expected xxxx xx0x 


Read G1 Unoriented is on following initiation of 
a Read G1 immediately after orientation on 
Index. 


This stop may be the result of improper format on 
the CE Cylinder. Reformat the CE Cylinder using 
routine BO. See MICRO 52. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through F) may be selected. 


Unexpected End response received during a — spe number. See details on 


Read G1 Unoriented is off following initiation of 
an Unoriented Read G1. 


Bus In under Read Op DATA 220 
(Tag Valid) 
Tag 'OE' Bus '4E' 


Expected xxxx xx1x Read G1. MICRO 411. | 7 


Pre-initialization error. Occurred before Check End Byte 
execution of first test. To loop this error, any 
test (1 through F) may be selected. 


Unexpected Attention Status received. 


Indicates unexpected access mechanism 
movement since last Seek. Reload routine AF. 


Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


Bus In under Read Status 
Tag '84' Bus '00' 
ane en Operation number. See details on— 
MICRO 411. 


Failed to receive any End response. 


Pre-initialization error. Occurred before 
execution of first test. To loop this error, any 
test (1 through F) may be selected. 


AF — FORMAT READ/WRITE TEST MICRO 401 


1PA1,PA2, and PA3 bytes not equal to 
‘~'02', '30', '02' and no error was detected. 


lf the password (see MICRO 32) has been used 
prior to receiving this stop, suspect an access 
failure. Run access routines B8 and B39 to verify 
servo operations. Do not continue with routine 
AF. If the password has not been used prior to 
receiving this stop, loop routine AF test E (see 
MICRO 32) to restore the physical address of 
this location. 


Exit to ACC 501, Entry A if routine AF continues | 
to halt with this Error Code. 


AFIS | Timeout failed to orient on index. Pf RPI 160 


Received xxxx xxxx == PAT 
Received xxxx xxxx = PA2 
|Received XXXX XXXX = PAZ 


Expected 0000 0010 = PA1 
Expected 0011 0000 = PA2 
Expected. 0000 0010 = PA3 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description CE Panel Lamp Display MAP | MICFL 
Code Byte Description Section Entry 


Unexpected Attention Status received. Bus In under Read Status fat 


8 t i] ’ 
Indicates unexpected access mechanism Tag '84' Bus ‘00 
movement since last Seek. Reload routine AF. Expected xxx x00x 


Exit to ACC 301, Entry B if routine AF continues 
to hait with this Error Code. 


Received Command Overrun or Unoriented 
status following an Oriented Write G2. 


Check End Byte 
Expected Ox0x 200x 


Failed to receive Check End following an CTL-I 680 
Unoriented Write G2. 


Check End Byte 


AF28 | Failed to receive Command Overrun status 
following an Unoriented Write G2. 


CTL-I 680 
Expected 1xxx xxxx 
Received Error Alert. Operation number. See detailson | DATA 628 
| | MICRO 411. 


Received Check End response. Operation number. See details on CTL 630 
MICRO 411. 
_ ah 
Failed to receive any End response oe | a |? lerensee number. See details on 


Check End Byte 
| CTL-1 660 
oe | of data. |? lores 411. 


Expected 0000 0000 
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number. See details on 


Received an unexpected End response during a 


Operation 
Read G1 or an Unoriented Write G2. MICRO 411. 


Check End Byte 


MICRO 402 


AF — FORMAT READ/WRITE TEST 


Error | Error Description CE Panel Lamp Display MAP MICFL 
Code Byt Description Section Entry 


Unexpected Attention Status received. Bus In under Read Status 


q i] e e 
Indicates unexpected access mechanism Tag '84' Bus ‘00 
movement since last Seek. Reload routine AF. 


Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


Failed to orient on Index. 


Run routine A5, index and Sector test. 


Failed to receive Check End following an 
Unoriented Write G2. 


Failed to receive Check End following an 
Unoriented Clock G2. 


AF38 | Failed to receive Command Overrun status 
romowng an Unoriented Write G2. 


Failed to receive Command Overrun status 
following an Unoriented Clock G2. 


MICRO 402 


AF — FORMAT READ/WRITE TEST 


| AS0402 3 
3350 | stoners | Pete 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error | Error Description ~ CE Panel Lamp Display MAP | MICFL 
Code | Byte Description | Section aiadd 


Unexpected Attention Status received. Bus In under Read Status | 
: . Tag '84' Bus '00' 
indicates unexpected access mechanism 
imovement since last Seek. Reload routine AF. Expected xxxx x00x 
Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


Cd IY 
is Failed to receive Check End following a Read f. CTL-1 660 i Biol 
G1. 


Failed to receive Sync Out Timing error from End 
| Status Byte after forcing the error during a Read 
G1. 


|Check End received following a Read G1. | 


Failed to receive Status Overrun on Bus In when 
forced. 


Check End Byte CTL-1 630 A} 320 — 


Bus In under Write operation while | DATA 232 
Tag Valid is active. 

Tag 'OF' Bus '24' 

Expected xxxx 1xxx 


Failed to reset Status Overrun on Bus In when 
Tag Valid is dropped. 


Bus In under Write operation while DATA 232 
Tag Valid is active. 

Tag 'OF' Bus '24' 

Expected xxxx Oxxx 
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Check End Byte DATA 230 pas 
Expected x1xx xxxx 


Error Error Description cE Panel Lamp Display 
Code Description 


Unexpected Attention Status jacawed 


Indicates unexpected access mechanism 
movement since last Seek. Reload routine AF. 


Exit to ACC 301, Entry B if routine AF continues | 


to halt with this Error Code. 


Failed to set HAR = ‘00’. 
Run routine A2. Test 8 tests HAR. 


Failed to set HAR = '02' approximately 10 
microseconds after Index during a Read/Write. 
(Inside Allow HAR window.) 


Failed to prevent set HAR = '04' approximately 
100 microseconds after Index during a 
Read/Write. (Outside Allow HAR window.) 


Failed to orient on Index within 21 milliseconds. 
Run routine A5, index and Sector test. 


Failed to transfer sector counter value to Target 
Register during the initiation of a Read G1. 


AF - FORMAT READ/WRITE TEST MICRO 404 


Bus In under Read Status 


‘Tag '84' Bus '00' 


Expected xxxx x00x 


HAR value 
Tag '8F' Bus '05' 


Expected 0000 0000 


HAR vaiue 
Tag '8F' Bus '05' 


HAR value 
Tag '8F' Bus '05' 


Expected 0000 0100 


Target Register value 
Tag '8F' Bus 'OD' 


Expected - 1000 0000 


eres 612 


MAP ~ MICFL 
Section Entry | 


CTL-! 613 


AF - FORMAT READ/WRITE TEST MICRO 404 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


| Error | Error Description | CE Panel Lamp Display 
Code | Byte Description 


|Unexpected Attention Status received. Bus In under Read Status 


Indicates unexpected access mechanism Tag '84" Bus '00' 
movement since last Seek. Reload routine AF. 


i Error 
Code 


MAP MICFL 
Section Entry 


Operation number. See details on DATA 504 
MICRO 411. | 


Operation number. See details on | CTL-1630 ie 
Check End Byte 


MICRO 411. 7 
| CTL-1 630 
Expected 0000 0000 — 


Check End Byte 
Failed to receive any End response following a Operation number. See details on CTL-i 660 
transfer of data. | MICRO 411. 


Expected 0000 0000 


Expected xxxx x00x 
Exit to ACC 301, Entry B if routine AF continues 


to halt with this Error Code. 


Test 6 depends on the proper placement of the 
G1 record on the track. A G1 record that occurs 
later than a normal extended G1 record causes 
this error. If not previously done, reformat G1 
baila routine AF test E and then rerun 

test G. : 


Operation number. See details on 
MICRO 411. 


|Received unexpected End response during a 
transfer of data. 
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MICRO 405 


AF — FORMAT READ/WRITE TEST 


Error Description CE Panel Lamp Display | MAP 
, Byte Description Section Entry 


Unexpected Attention Status received. Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx x00x 


indicates unexpected access mechanism 
movement since last Seek. Reload routine AF. 


Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


Failed to receive Check End following a Write G2 
(forcing Track Overrun). 


Failed to receive Track Overrun following a Write 
G2. 


Received Error Alert. Operation number. See details on 


MICRO 411. 


Operation number. See details on 
MICRO 411. 


Check End Byte 
Expected 0000 0000 


Received Check End response. 


Operation number. See details on 
MICRO 411. 


Check End Byte 
Expected 0000 0000 


Received unexpected End response during a 
transfer of data. , 


AF — FORMAT READ/WRITE TEST 


yr 


Received Check End response. 


| Failed to receive any End response following a 
transfer of data. 


a — CODE DICTIONARY 


Error "Error Description CE Panel Lamp Display MAP MICFL 
Code Description Section Entry 


Unexpected Attention Status received. Bus In under Read Status . 
Tag '84' Bus '00' 


Expected xxxx x00x 


indicates unexpected access mechanism 
movement since last Seek. Reload routine AF. 


Exit to ACC 301, Entry B if routine AF continues 


to halt with this Error Code. 


AF8&4 | Failed to receive | Write Sense bit equal to one 5 


milliseconds after initiating a Format G2. 


Operation number. See details on | DATA 254 


MICRO 411. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected x1xx xxxx 


AF85 | Failed to receive | Write Sense bit equal to zero DATA 254 


after a Reset Read/Write. 


AF8A | Received Error Alert. 


Operation number. See details on 
MICRO 411. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xOxx xxxx 


|Operation number. See details on | DATA 628 
MICRO 411. 


Operation number. See details on 
MICRO 411. 


Check End Byte 
Expected 0000 0000 


CTL-I 630 


Operation number. See details on 
MICRO 411. 


Check End Byte 
Expected 0000 0000 


Received unexpected End response during a 
transfer of data. _— 


Operation number. See details on 
MICRO 411. 


e 
e. 
ee 
e 
e 
s 
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Error | 
Code 


AF96 


AFS8 


AFSA 


AF9B 


MICRO 406 


Al - FORMAT READ/WRITE TEST 


Error Description 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx x00x 


Unexpected Attention Status received. : 


indicates unexpected access mechanism 
movement since last Seek. Reload routine AF. 


Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


Failed to receive Check End following a Read G2 
on a field that did not exist. 


Check End Byte 


Expected xxxx xxxx 


Failed to receive No Sync Byte Found following Check End Byte 


a Read G2 on a field that se not exist. 
ane XXXX X1XX 


Data Present did not come on when forced. 


Received Error Alert. 


Operation number. See details on 
MICRO 411. 


Check End Byte 
Expected 0000 0000 


Received Check End response 


Note: This error occurs if test 8 is not run 
immediately before test 9 


Operation number. See details on 
MICRO 411. 


Check End Byte 
Expected OO000 0000 


Failed to receive any End response following a Operation number. See details on 
transfer of data MICRO 411. 


Received unexpected End response during a 


transfer of data 


CTL-I 660 


MICRO 406 


AF — FORMAT READ/WRITE TEST 


CE Panel Lamp Display MAP “MICFL | 
Byte Description | Section Entry| 


ns 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry 


Unexpected Attention Status received. 


Indicates unexpected access mechanism 
movement since last Seek. Reload routine AF. 


Bus !n under Read Status 
|Tag'84' Bus'0O' 


Expected xxxx x00x 


Exit to ACC 301, Entry B if routine AF continues 
to hatt with this Error Code. 


Check End Byte 
Expected xxxx xx0x 


AFAS | Data Present (bit 61) after a Read G2 on a field 
that did not exist. 


No Sync Byte Found (bit 5=0) after a Read G2 DATA 264 

ion a field that did not exist. 

Received Error Alert. Operation number. See details on DATA 504 
3 MICRO 411. 


| AFAB Received Check End response. Operation number. See details on | CTL-I 630 
MICRO 411. 
Check End Byte . 
Expected 0000 0000 
: Received unexpected End response during a 
transfer of data. 


AFAD | Failed to receive Check End from a Read G2 on a 
field that did not exist. 


Check End Byte 
Expected xxxx x 1xx 


Check End Byte 
Expected 000 x1 xx 
pera 
ICR 


iit 
Failed to receive any End response es a iO tion number. See details on | CTL-1 660 
transfer es data. MICRO 411. 
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- vind 


Operation number. See details on CTL-! 630 | 
MICRO 411. 

iCheck End Byte 

Expected 0000 0000 | 


AF — FORMAT READ/WRITE TEST _ MICRO 407 


Error Error Description CE Panel Lamp Display MAP MICFL 
Code Description Section Eney : 


Unexpected Attention Status received. 


Bus In under Read Status 
Indicates unexpected access mechanism Tag' 84" Bus'00 
movement since last Seek. Reload routine AF. 


Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


AFBA | Received Error Alert. Operation nurnber: See details « on DATA on 
MICRO 411. 


AFBB | Received Check End response. Operation auMnbe. See details on 
Note: This error will occur if test A is not run 


Expected xxxx x00x 


MICRO 411. 
immediately before test B. Check End Byte 


Expected 0000 0000 


Operation number. See details on 
[MICRO 411. 


Check End Byte 
Expected 0000 0000 


Received unexpected End response during a 
transfer of data. 


AF — FORMAT READ/WRITE TEST MUAICRO 407 


MICRODIAGNOSTIC ERROR CODE DICTIONARY : | | AL — FORMAT READ/WRITE TEST MICRO 409 


Error Error Description | 7 CE Panel Lamp Display | MAP MICFL Error | Error Description CE Panel Lamp Display 
| Code Byte Description 1Section = Entry| | Code Description Pes "entry 


| Unexpected Attention Status received. 


indicates unexpected access mechanism 
movement since last Seek. Reload routine AF. 


Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 


[Failed to receive Check End following a Read G3 
AM Search after an erase operation. 


Failed to receive No AM Found following a Read 
G3 AM Search after an erase operation. 


Check End —— St 


Bus In under Read Status idnespectad Attention Status received. Bus In under Read Status 
Tag'84' Bus'00' Tag '84' Bus '00' 
indicates unexpected access mechanism 
|Expected xxxx x00x. movement since last Seek. Reload routine AF. Expected xxxx x00x 
Exit to ACC 301, Entry B if routine AF continues 
to halt with this Error Code. 
CTL-I an ta 


geen End Byte 
Expected xxxx 1Xxxx 


Operation number. See details on CTL-I 630 
MICRO 411. 


Check End Byte 
Expected 0000 0000 


DATA 276 cp _ [AFDB | Received Check End response. 
Received Error Alert. Operation number. See details on DATA 508 | 
. MICRO 411. 
Operation number. See details on 


Received Check End response. | ; : Operation number. See details on CTL-I 630 iy 
au MICRO 411. 


MICRO 411. 
Received unexpected End response during a CTL-I 630 | 
Check End Byte 3 
Expected 0000 0000 
Operation number. See details on CTL-I 660 
MICRO 411. 


Operation number. See details on 
MICRO 411. 


Received unexpected End response during a 
transfer of data. 


Check End Byte 
Expected 0000 0000 


Expected 0000 0000 


Operation number. See details on 
MICRO 411. 


Failed to receive any End response following a 
transfer of data. 


Check End Byte 
transfer of data. 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry 
Exit to ACC 301, Entry B if routine AF continues 


Unexpected Attention Status received. | Bus In under Read Status 
Tag'84' Bus'0O' 
Expected xxxx x00x 

to halt with this Error Code. 


Indicates unexpected access mechanism 
Received Error Alert. Operation number. See details on DATA al le 
MICRO 411. 


imovement since last Seek. Reload routine AF. 


Received Check End response following a | Operation number. » details on | CTL-I “| 
Format Write G1. MICRO 411. | 
Check End Byte 
| Expected OCOO 0000 


Received unexpected End response during a 
transfer of data. 


Operation number. See details on CTL-! 630 
MICRO 411. 

Check End Byte 

Expected 0000 0000 


ae to receive any End response ee | a | [eres number. See details on CTL-I 660 
ae ee | data. | [eee 411. 
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| Error 
Code 


AF — FORMAT READ/WRITE TEST MICRO 410 


Error Description CE Panel Lamp Display MAP 
Description Section Entry 


Unexpected Attention Status received. | Bus In under Read Status 
] ' | i] 
Indicates unexpected access mechanism Tag’ 84" Bus’ 00 
movement since last Seek. Reload routine AF. Expected xxxx x00x : | 
Exit to ACC 301, Entry B if routine AF continues a 
to halt with this Error Code. 


Received Error Alert. Operation Code. See details on DATA 508 
MICRO 411. 


Check End response received following a Read Operation Code. See details on | cr L-1 630 | 
MICRO 411. 7 
Check End Byte 


or Write. 
Operation Code. See details on 
MICRO 411. 


Check End Byte 


Received unexpected End response during a 
transfer of data. 


|Operation Code. See details on 
MICRO 411. 


10 microseconds (minimum) timeout while 
waiting for Check End or Normal End response 
following a Read or Write. 

Failed to receive any End response following a 
transfer of data. 


AF ~ FORMAT READ/WRITE TEST MICRO 410 


DETAIL OF OPERATION NUMBER FOR AFxx ERRORS 


OPERATION 


This page defines the operations that occur during each 
test of routine AF. 


The cross reference of Operation Description and 
Operation Number is found in Figure 1. 


Example: Test 8 (4 operations) 


Operation Operation | 

Description Number 

RD G1 01 

WR G2 02 

WR G2 03 

FM G2 04 | 

—_ 

Displayed in Byte 2 
of the Error Message 
Display 


ERROR CODES (Test 8 Example) 


Routine AF8X has eight Error Codes associated with it. 
Seven of these Error Codes may occur with any of the 
four operations via the Operation Number found in Byte 
2 of the Error Display. 


The seven Error Codes are: 


AF84 
AF85 
AF8A 
AF8B 
AF8C 
AF8D 
AF8E 


See Error Code AF8X. 
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AF — FORMAT READ/WRITE Test MUACRO 411 


Figure 1. 


Bytes from 
Message Display 


2 


Error Operation Tag Comments 
code | Rumber | _Desstipton— 


RD G1 Initialization Seek Verification uses head 02. 
RD G1 | —————— Operations other than Seek Verification use head 01. 


No data written on disk. Test uses Diagnostic Inhibit 
Write Gate Mode. No data is displayed. 


No messages displaying operation number in test 5. 


Full Track for 3350 Mode = 19,624 bytes with 
Bus xx = '28'; and 3330 Compatibility Mode = 13,235 
bytes with Bus xx = ‘23’. 


Track Overrun for 3350 Mode = 19 ,840 bytes with 
Bus xx = '20'; and 3330 compsupiny Mode = 13,468 
with Bus xx = ‘2C’. 


Hs a Special 


FM RE Orient 

FM G3 

WR G2 Special 
R G4 


FMT Erase 


AF — FORMAT READ/WRITE TEST MICRO 411 


MICRODIAGNOSTIC ERROR CODE DICTIONARY - (BO, B1, B2) 


Error Error Description | CE Panel Lamp Display | MAP MICFL 
Code | Byte Description Section Entry 


Errors common to all routines. (BO, B1, B2) 


Error Alert received during a Set Read/Write. 


- i 


No End conditions received following a Set 


C ° . . 
Read/Write. urrent PA1 (physical cylinder high) 


Current PA2 (physical cylinder low) 
Current PA3 (HAR value) * 


*Find the Physical Head number by 
using the HAR value located in the 
chart on MICRO 58. 


ww ww 
B38| 835 


Error Alert received during a Read/Write. 


DATA 628 


CTL-I 660 


No End condition received following a 
Read/Write. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


No Busy received after initiating a Rezero. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxOx xx01 


Incorrect drive status after a Rezero. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxOx xx01 


Incorrect drive status after a Seek. 


| AS0420 2358227 441300 441303 
3350 Seq.1of2 | Part No. 31 Mar 76 | 30 Jul 76 | 


© Copyright IBM Corporation 1976 


| | MICRO | 
100 } 


B235 


BO, B1, AND B2 FORMAT — READ/WRITE UTILITIES MICRO 420 


error Error Description CE Panel Lamp Display MAP MICFL 
Code |Byte Description Section Entry | 


BO30 | Invalid movable head address was selected. | 
B130 
B230 


See Note. 


BO031 | Invalid fixed head address was selected. 
B131 See N 
B231 ee Note. 
Selection of a fixed head is not allowed under 


this routine. 


BO32 
B132 


B2s2 See Note. 


BO33 | Fixed heads are not installed. 


te See Note. 


B034 | Seek Verification error occurred during a write 
B134 |Home Address. 
B234 11. Two consecutive HAs were read with the 
same customer, alternate, or invalid address. 
(Not a CE address.) 
. No HA could be read and the password was 
invalid. 


Current PA1 (physical cylinder high) 
Current PA2 (physical cylinder low) 
Current PA3 (HAR value) * 

Received PA1 (physical cylinder 
high) 

Received PA2 (physical cylinder low) 
Received PA3 (HAR value) * 


Bus In under Check End 


Record number of the last Count 
field read. 


*Find the Physical Head number by 
using the HAR value located in the 
chart on MICRO 58. 


BO35 
B135 


Routine unable to verify access position. One of 

the following conditions exists: 

1. No parameters were entered. 

See MICRO 52 for details. 

2. Parameter Byte 1 was '10' and parameter 
Byte 5 (Password) was not equal to '5D'. 
See MICRO 52 for details. 

3. Parameter entry is correct, but the routine 

cannot verify the access position. 

Run routine BO on one head at a time with 

parameter Byte 5 set to '5D' until the 

problem is resolved. 

See MICRO 52 for details. 


See Note. 


BO36 
B136 
B236 | 


Invalid cylinder address was selected. | 


See Note. 


Note: Invalid parameter entry. See ‘the 
description of the desired routine on 
MICRO 52 through 60 for details. 


BO, B1, AND B2 FORMAT — READ/WRITE UTILITIES MICRO 420 


MICRODL 


\GNOSTIC ERROR CODE DICTIONARY - (BO, B1, B2) 


Error Error Description | | CE Panel Lamp Display MAP | MICFL 
Code | Byte Description Section Entry 


BOCO | No read data received during a read HA. 
B1C0 | 


Current PA1 (physical cylinder high) 
Current PA2 (physical cylinder low) 


B2CO Current PA3 (HAR value)* 

Received PA1 (physical cylinder 
BOC1 | No read data received during a read Count field. high) R/W 300 
B1C1 | _— Received PA2 (physical cylinder low) 


Received PA3 (HAR value)* 
Bus In under Check End 


Record number of the last Count 
field read. 


* Find the Physical Head number by 
using the HAR value located in the 
chart on MICRO 58. 


BOC2 | No read data received during a read Key field. 


BOC3 | No read data received during a read Data field. 


Check End received during a write Home 
Address. 


Current PA1 (physical cylinder high) 
Current PA2 (physical cylinder low) 
Current PA3 (HAR value)* 


Check End received during a write Count field. CTL-I 630 


Ww 
see] 
Oo 


Record number of the current Count 
field being written. 


Check End received during a write Key field. Bus In under Check End CTL-!I 630 


* Find the Physical Head number by 
| using the HAR value located in the 
chart on MICRO 58. 


Check End received during a write Data field. 


g 
ae 
° 
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: Error Error Description | 
Code | - 


OEO | Data Check received during a read Home | 
B1E0 |Address. (Read back check) 
B2E0 | 


BOE1 
Bi1E1 
B2E1 


Data Check received during a read Count field. 
(Read back check) | 


BOE2 
B1E2 
B2E2 


Data Check received during a read Key field. 
(Read back check) 


BOE3 
BIE3 
B2E3 


Data Check received during a read Data field. 
(Read back check) 


BOE4 
B1E4 
B2E4 


No Sync Byte Found received during a read 
Home Address. (Read back check) 


BOES 
B1ES 
B2E5 


No Sync Byte Found received during a read 
Count field. (Read back check) 


No Sync Byte Found received during a read 
Key field. (Read back check) 


BOE6 
B1E6 
B2E6 


No Sync Byte Found received during a read 
Data field. (Read back check) 


Address. (Read back check) 


Other Check Ends received during a read Count 
field. (Read back check) 


Other Check Ends received during a read Key 
field. (Read back check) 


Other Check Ends received during a read Data 
field. (Read back check) 


Other Check Ends received during a Read Home 


BO, BIL, AND B2 FORMAT - READ/writE UTILITIES MICRO 422 


el Lamp Display 


CE Pan 
| Description © 


| MAP MICFL | 
Section Entry 


R/W 300 


Current PA1 (physical cylinder high) 
Current PA2 (physical cylinder low) 
Current PA3 (HAR value)* 
Received PA1 (physical cylinder 


high) | R/W 300 
Received PA2 (physical cylinder low) 

Received PA3 (HAR value)* 

Bus In under Check End | R/w 300 


Record number of the last count 
R/W 300 


© OND TAWN 


field read. 


* Find the Physical Head number by 
using the HAR value located inthe [- 
chart on MICRO 58. 


CTL-i 630 


CTL-I 630 


“CTL-1 630 


CTL-I 630 


. 


BO, B1, AND B2 FORMAT — READ/WRITE uTILITIES MICRO 422 


Min. 
ft, 
Aa, 
Min 


MICRODIAGNOSTIC ERROR CODE DICTIONARY - (BO, B1, B2) 


Error | Error Description 
Code Byte 


CE Panel Lamp Display MAP MICFL 
Description Section Entry 


BOFO | Data Check received during a read Home 
B1FO | Address. (Read verification) 
B2FO 


Data Check received during a read Count field. 
(Read verification) 


Current PA1 (physical cylinder high) | R/W 300 
Current PA2 (physical cylinder low) 

Current PA3 (HAR value)* 

Received PA1 (physical cylinder 

high) R/W 300 
Received PA2 (physical cylinder low) | 

Received PA3 (HAR value)* 

Bus In under Check End R/W 300 
Record number of the last Count 

field read. 

|*Find the Physical Head number by | R/W 300 
using the HAR value located in the 

chart on MICRO 58. 

| R/W 300 


BOF2 | Data Check received during a read Key field. 
B1F2 |(Read verification) 
B2F2 


BOF3 | Data Check received during a read Data field. 
B1F3 | (Read verification) 
B2F3 | 


© O\WO TAWND 


No Sync Byte Found received during a read 
Home Address. (Read verification) 


BOFS | No Sync Byte Found received during a read 
B1F5 | Count field. (Read verification) 
B2F5 
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‘| BOFC [Incorrect Home Address was read or incorrect 


BO, B1, AND B2 FORMAT — READ/WRITE UTILITIES MICRO 424 


Error Error Description -CEPanel Lamp Display MAP MICFL | 
Code Byte Description Section Entry 


BOF6 | No Sync Byte Found received during a read 
B1F6 | Key field. (Read verification) 
B2F6 | 


BOF7 | No Sync Byte Found received during a read 
B1F7 | Data field. (Read verification) 


B2F7 2 |Current PA1 (physical cylinder high) | 

3 |Current PA2 (physical cylinder low) 
BOFS | Other Check Ends received during aread Home | 4 |Current PA3 (HAR value)* CTL-1 630 
B1F8 |Address. (Read verification) 5 |Received PA1 (physical cylinder 
B2F8 high) 

6 |Received PA2 (physical cylinder low) } : 

BOFS | Other Check Ends received during a read Count 7 |Received PA3 (HAR value)* CTL-i 630 
Soca field. (Read verification) a> I Sicsinondar Ghaccend ia 

9 |Record number of the last Count 
BOFA | Other Check Ends received during a read Key sald ad 
B1FA |field. (Read verification) 
B2FA *Find the physical Head number by 

. using the HAR value located in the 


CTL-I 630 


BOFB | Other Check Ends received during a read Data chart on MICRO 58. 


B1iFB |field. (Read verification) 
B2FB 


B1FC | physical address bytes in a Count field. 
B2FC 


BO, BI, AND B2 FORMAT — READ/wriTE uTILITIES MICRO 424 


MICRODIAGNOSTIC ERROR CODE DICTIONARY - (BO, B1, B2) 


[Error | Error Description _ | CE Panel Lamp Display _—_=i| MAP 
| Code : Byte Description Section __Entry| 


BOFD | No Sync Byte Found, ECC Data Checks, or no 
B1FD | read data received during reading of a cylinder 
| B2FD | (Movable Heads). 


Error Message Bytes displayed indicate failing 
{heads. Each bit corresponds to a specific head. 
See Figure 1 (Movable Heads). 


Current PA1 (physical cylinder high) | R/W 300 
Current PA2 (physical cylinder low) 
See Figure 2. 

Error bits for heads 0-7 ; 

Error bits for heads 8-15 
Error bits for heads 16-23 

Error bits for heads 24-29 


Bits 6 and 7 of Byte 8 are not used. 


See Note. 


BOFE |No Sync Byte Found, ECC Data Checks, or no Not Used 
B1FE [read data received duirng reading of acylinder Not Used 
B2FE | (Fixed Heads). See Figure 2. 


Error bits for heads 0-7 \ 
Error bits for heads 8-15 

Error bits for heads 16-23 

Error bits for heads 24-31 
Error bits for heads 32-39 

Error bits for heads 40-47 

Error bits for heads 48-55 

Error bits for heads 56-59 


Bits 4 through 7 of Byte C are not 
used. 


Error Message Bytes displayed indicate failing 
heads. Each bit corresponds to a specific head. 
See Figure 1 (Fixed Heads). 


AODPODYNAAMGAWNH 


BOFF 
B1FF 
B2FF 


BnFD and BnFE errors are both pending. Both 
movable and fixed heads failed. Display error 
bytes for errors BnFD and BnFE. (n=0,1,or 2.) 


To display error BnFD after a BnFF error: 
1. Set '00' in the Data Entry switches. 

2. Operate the Execute switch twice. 

3. Record the display byte data. 

See MICRO 10 and 11 for details regarding 
control options. 


R/W 300 


To display error BnFE after a BnFF error: 

1. Display and record BnFD error as shown 
above. 

2. Set '00' in the Data Entry switches. 

3. Operate the Execute switch twice. 

4. Record the display byte data. 


See Figure 1 for bit significance. Routine may be | 
looped after error data display by setting '00' in 

the Data Entry switches and operating the : 
Execute switch until the routine runs. 
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Error 


BO, BI, AND B2 FORMAT ~ READ/WRITE UTILITIES MICRO 426 


Figure 1. CE Panel 


Data Lamps 


Message 
Bytes 
5 | 
6 Movable Heads 
7 (Physical Address) 
8 
5 0 1 2 3 4 5 6 7 
6 8 9 10 11 12 13 14 415 
7 16 17 18 19 20 21 #22 £23 
8 24 25 26 £27 28 29 30 = 31 Fixed Heads 
9 32 33 34 35 36 37 38 39 (Physical Address) 
A 40 41 42 43 44 45 46 47 
B 48 49 50 51 52 53 54 55 
C 56 57 58 = 59 9 i . : 
* Not Used 


Lamp on indicates the head failed. Refer to lamp and byte 
number for specific head number. 


Note: /f head 1 (on the CE cylinder) is the only head 
failing, it is possible that microdiagnostic routine AF 

or BB has left the CE cylinder, track 1, formated 
incorrectly. Run routine BO on head 1. See MICRO 52. 


Figure 2. Error Message (Byte 4) 


_Bit | Description 


ECC Data Check 
No Sync Found 
No Data Present 
Seek Verification 
Not Used 
Not Used 
Not Used 
Not Used 


NOoRWN=0 


BO, B1, AND B2 FORMAT — READ/WRITE UTILITIES 


MICRO 426 


MICRODIAGNOSTIC ERROR CODE DICTIONARY B3 AND B4-uTILITIEs MICRO 480 


Error Error Description CE Panel Lamp Display MAP MICFL error Error Description CE Panel Lemp Display MAP MICFL 
| Code Description Section Entry Code Description Section Entry 


B401 | Errors common to all routines. 
to 


No drive selected, ('00' = physical drive !D). 
Expected '01', '02', '04', '08', '10', '20', 
"40', or '80'. 


Verify that the desired drive is in CE Mode; 
check the CE Mode switch. 


Occurs only on Pass 2. 


Total delay values entered exceed 500 
milliseconds. 


See MICRO 68. 


, |Errors common to all routines. Tag 'OF' (Write operation) was entered when a 
drive was selected. This tag is allowed only 


when the controller is selected. 
See MICRO 68. 


Occurs only on Pass 1. 


| Second byte of Fault Symptom 
| Code. 


'XX' = first byte on the Fault Symptom Code 


igenerated by Pass 1 of routine B3. lilegal Rezero (Tag '8F' Bus '02') or Seek 


Start (Tag '8F' Bus '08') entered. 
See MICRO 68. 


Display Message Byte 2 for second byte of the 
Fault Symptom Code. Message display 

{procedure is on MICRO 12. B3 Fault Symptom 
iCode generation is described on FSI 60 and 65. 


determine | 
analysis 


Occurs only on Pass 1. 


Normal termination of Pass 2. Device status information 
|'XX' = physical drive 1D, should be: 
'01', '02', '04', '08', '10', 
, '40', or '80'. 
More than one bit active in 'XX' indicates more 


than one drive selected. Be sure that only the 
desired drive is in CE Mode. 


Device status information 
|B3 routine ID 


Use procedure on MICRO 12 to display device 
status Message Bytes. Bytes are described in 
the FSI section. 


Occurs only on Pass 2. 


Unable to generate a Fault Symptorn Code. 


Run Pass 2 of routine B3 to display 15 bytes of 
device status information. Set '00' in the Data 
Entry switches 2nd operate the Execute switch 
twice to start Pass 2. See FS! 65 for description 
of Message Bytes. 


{Occurs only on Pass 1. 


Routine B3 is a utility microprogram that is run in two passes to perform two 
functions: 
| PASS 1- Generates a Fault Symptom Code that provides the 
necessary device status conditions that have not been reset. 
PASS 2- Displays 15 bytes of device status information. 
See MICRO 64 for description. 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


| Error Error Description | CE Panel Lamp Display MAP MICF L 
| Code Byte Description Section Entry 


Microdiagnostic disk was loaded in the 3830-2 
lor Integrated Storage Control (ISC) 23FD when | 
run option '30' was executed.* The functional 
microprogram disk must be used on these 
storage controls when using run option '30'. 
This loads the Fault Symptom Code Generator 
into the overlay area. 
1. Insert the functional microprogram disk in the | 
23FD file (3830-2 or ISC only). | 
2. Set the Data Entry switches on the 3350 CE 
Panel to run option '30' and operate the 
Execute switch. This restores the 
Fault Symptom Code Generator in the 
storage control. 
*This Error Code may also-be caused by faulty 
control interface (CTL-I) bits on Bus In. If '30' 
was not intentionally entered in the Data Entry 
switches prior to receiving this error, exit to 
PANEL 150, Entry A for further analysis. 


3350 Seq.20f2 | Part No. 


441300 441303 
Mar 76 | 30 Jul 76 
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BS — MICRODIAGNosTiC Disk MESSAGE ~==MIICRO 500 


BS — MICRODIAGNOSTIC Disk MESSAGE MICRO 500 


Pa 
a 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description CE Panel Lamp Display 
Code Description 


Lost synchronization between the master and 
the slave. Valid only if string switch feature is 
installed. 


Restart the test. 


Errors common to all routines. 


Master received a short Busy indication for more 
than 12 milliseconds while waiting for the slave 
to synchronize. (Valid only if string switch 
feature is installed.) 


Restart the test. See MICFL 520. 

Error occurs with tests 2 to 7. 

if the string switch feature is not installed, do Bus In under Status Control 
not run routine B6. Tag '06' 


See OPER 102 for Bus In 
description. 


Expected xxx xxxx 


Expected stop if string switch feature is not 
installed. 


The string switch feature is instalied, but feature 
bit was not received. 


Entry A if failure is on the master interface. 
Entry B if failure is on the slave interface. 
Entry C if failure is on both interfaces. 


B6 tests have the following error stop ranges: 
Starting error Ending Error 
-  B6IF 
 B63B 
—B663 
B6SF | 
B6AF 
B6EO 
B6FB. 


| ASO520 | 2358230 | | 441300 | 441303 
3330 Seq.1of2 | PartNo. 31 Mar 76 | 30-Jul 76 | 
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B6 — STRING SWITCH TEST 


B6 — STRING SWITCH TEST 


MICRO 520 


MICRO 520 


Error 
Code 
B615 


B616 


B617 


| B619 
| BB1A 
B61D 


B6I1E 
BG1F 


[become inactive when the slave de-selects. 


_[ become inactive when the master de-selects. 


With the slave selected, the master failed to 
detect a Short Busy (Index Alert line) while 
attempting to select the controller. 


With the master selected, the slave failed to 
detect a Short Busy (Index Alert line) while 
attempting to select the controller. 


Both master and slave failed to detect the Short 
Busy indication. 


The Short Busy indication to the master does not 


The Short Busy indication to the slave does not 


Both the master and slave failed to lose the 
Short Busy indication. 


The master was unable to select the service 
drive. | 4 


The slave was unable to select the service drive. 


Both master and slave were unable to select the 
service drive. 


a 


86 tests have the following error stop ranges: 
Starting Error. = Ending Error 


3350 
© Copyright IBM Corporation 1976 
ra. F ff 3 ae. aN ire ; “ee, 
HY : Ve Ww a Ne ar ae 


‘MICRODIAGNOSTIC ERROR CODE DICTIONARY 
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Ases20 | 2358230 441300 | 441303 | 
Seq. 2 of 2 PartNo. | 31 Mar 76 | 30Jul 76. 


CTL-1 850 B621 |The master failed to detect Tag Valid or Normal 
| | End while sending Tag '07'. 


MICFL | Error | | Error Description | | 
Code i. i: 


The slave failed to detect Tag Valid or Normal 
End while sending Tag '07'. 


B623 | Both master and slave failed to detect Tag Valid 
or Normal End while sending Tag '07'. 


B625 | The master failed to detect Select Active during 
Partial Selection. 


B626 | The slave failed to detect Select Active during 
Partial Selection. 

Both the master and slave failed to detect Select 

Active during Partial Selection. 
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B6 — STRING SWITCH TEST MICRO §22 


_ B6 — STRING SWITCH TEST 


| CE Panel Lamp Display | MAP 
Byte Description — | Section Entry 


MICRO 522 


¢ ¢ in. ( : ( : i Hise Kian 


MICRODIAGNOSTIC ERROR CODE DICTIONARY B6 - sTRINGSwitcH Test MICRO 523 


MAP MICFL 
Section Entry 


become inactive when the slave sets a Long 
Connection. 


Short Busy = +Index Alert NPL 


The Short Busy indication to the slave fails to 
become inactive when the master sets a Long 
Connection. 


Short Busy = +Index Alert NPL 


Both the master and slave failed to lose Short 
Busy when one device set the Long Connection. 


Short Busy = +Index Alert NPL 


The master failed to detect a Partial Selection 
while the slave was selected with a Long 
|Connection set. 


Partial selection indication = Bus In bit 3 


Z 

B62E | The slave failed to detect a Partial Selection 
while the master was selected with a Long 
Connection set. 


F | Both master and slave failed to detect a Partial 
| Selection. 


B6 tests have the following error stop ranges: 


Starting error §= Ending Erro 
Scdecuntare B615..... B61F | 
eae B621..... B63B 
aclecane's B63D..... B663 
i cleine B675..... B68F 
i aesbeatacs B6A1..... B6AF 
ee B6BD..... BG6EO 
Seis whe B6E1..... B6FB 

AS0523 58231 


3350 Seq.1of2 | Part No. 


441300 | 441303 | : 
31 Mar 76 | 30 Jul 76 
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sip’ ERROR CODE DICTIONARY. 


Error | Error Description CE Panel Lamp Display MAP MICFL 
Code Description Section Entry 


B631 | Master Device End Register bit was on after an 
undefined Set operation. 


Pass 1 Interface A = Master 
Pass 2 Interface B = Master 
B632 |Slave Device End Register bit was on after an 
undefined Set operation. 
Pass 1 Interface B = Slave — 


Pass 2 Interface A = Slave 


- ain 


Both master and slave Device End Register bits CTL-I 870 
were on after an undefined Set operation. 


Master Pack Change bit for the CE drive et CTL-I 870 

was on after an undefined Set operation. | 
Pass 1 Interface A = Master 

Pass 2 Interface B = Master 


Slave Pack Change bit for the CE drive address CTL-I 870 
was on after an undefined Set operation. _ 

Pass 1 Interface B = Slave 

Pass 2 Interface A = Slave 


Both master and slave Pack Change bits for the CTL-1 870 520 | 
CE drive address were on after an undefined Set | 
operation. | : 


B6 tests have the following error stop ranges: 
| Starting error - Ending Error 

B61F 
B63B 
B663 
B68F 
B6AF 
B6EO 
B6FB 


eae) 441303 
3350 eae) 2of 2 30 Jul 76. 
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Bo — sTRING switcH Test MICRO 524 


Error Error Description | 7 | | CE Panel Lamp a, MAP MICFL | 
Code | | i, ee Peccupnon Section Entry} 


B639 | Master Device Assigned bit for the CE drive | CTL 870 
address was on after an undefined Set 
ee ws — 


operation. 
as ™ . 


OO _ 
haa ; ° ie 


CTL-1 870 is 


Pass 1 Interface A = Master 


Pass 2 Interface B = Master 


B63A | Slave Device Assigned bit for the CE drive 
address was on after an undefined Set 


operation. 
Pass 1 Interface B = Slave 


Pass 2 Interface A = Slave 


B63B | Both master and slave Device Assigned bits for 
the CE drive address were on after an undefined 


Set operation. | 


Master failed to detect Tag Valid or Normal End 
while sending Tag '06'. 


Pass 1 Interface A = Master 


Pass 2 Interface B = Master 


E {Slave failed to detect Tag Valid or Normal End 


while sending Tag '06'. 
Pass 1 Interface B = Slave 


Pass 2 Interface A = Slave 


i] a 
a ee ee 


Both master and slave failed to detect Tag Valid 
or Normal End while sending Tag ‘06'. 


a6 STRINGSwiTcH Test MICRO 524 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 7 | B6 — STRING switcH TEST MUICRO 526 


Error Error Description CE Panel Lamp Display MAP MICFL | . | Error Description CE Panel Lamp Display MICFL 
Code Byte Description Section Entry Description Soa tes 
520 ni 


B641 |The master does not detect the Switchable | CTL- 1870 CTL-I 875 

Interface indication (Bus In bit 3) while sending 

. {Tag '06'. 

Pass 1 Interface A = Master | CTL-1875 a eel 

Pass 2 Interface B = Master : 
B642 |The slave does not detect the Switchable CTL-!1 870 | 

Interface indication (Bus in bit 3) while sending 

Tag '06'. B64D 

Pass 1 Interface B = Slave 

Pass 2 Interface A = Slave 

B64E 


CTL-I \wiaenabe 
B643 | Both the master and slave failed to detect the CTL-1I 870 
Switchable Interface indication (Bus In bit 3) 
while sending Tag '0O6'. 


i 
B645 |The master failed to detect Tag Valid while CTL-I 870 
turning on a bit in the Assignment Register. 
Pass 1 Interface A = Master BGE4F 
Pass 2 Interface B = Master . | 
is 


One or more positions of the master Assianiiehi 


Failing positions of the Acaignment 
Register (ones indicate failure). 


Register failed to come on. 


One or more positions of the slave Assignment a” 


Failing positions of the Assignment 


Register failed to come on. Register (ones indicate failure). 


Failing positions of the Assignment 
Register (ones indicate failure). 


The master failed to detect Tag Valid while 
turning off a bit in the Assignment Register 


Pass 1 Interface A = Master 


Pass 2 Interface B = Master 


The slave failed to detect Tag Valid while turning 
off a bit in the Assignment Register. 


Pass 1 Interface B = Slave 


Pass 2 Interface A = Slave 


Both the master and slave failed to detect Tag 
Valid while turning off a bit in the Assignment | 
Register. 


BG46 |The slave failed to detect Tag Valid while turning CTL-I 870 
on a bit in the Assignment Register. 
Pass 1 Interface B = Slave 
Pass 2 Interface A = Slave 


| B647 | Both master and slave failed to detect Tag Valid CTL-!I 870 
while turning on a bit in the Assignment 
Register. 


B6 tests have the following error stop ranges: 
Starting error Ending Error 

B61F 

B63B 


B663 
B68F 
B6AF | 
B6EO 
B6FB 


AS0526 | 2358232 441300 | 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY | | . | | | -_B6 — STRING SWITCH TEST MICRO 528. 


Error Error Description CE Panel Lamp Display | MAP ~ MICFL Error| | Error Description | | CE Panel Lamp Display : MAP | MICFL 
Code Byte Description ‘Section Entry | | Code | Byte Description ‘|Section Entry 
| CTL-1875 B65B | Both master and slave failed to receive Partial TT CTL 880 5 hol 


Selection indication when the drive was 

assigned to the other interface. 
CTL-1 870 : 
CTL-1 870 


One or more positions of the master Assignment Failing positions of the Assignment 
Register failed to turn off. Registers (ones indicate failure). 


| B652 |One or more positions of the slave Assignment Failing positions of the Assignment | CTL-1 875 
Register failed to turn off. | Registers (ones indicate failure). B65D 


The master failed to receive Tag Valid from a 
Tag '06' when the master has only Partial 
selection. | 


B653 | One or more positions of both the master and 2 |Failing positions of the Assignment | CTL-I 875 
slave Assignment Registers failed to turn off. Registers (ones indicate failure). paced: tnisrhace ace Master 
B655 | The master detects an Assigned To Other | Failing positions of the Assignment | CTL-I 875 Pass 2 Interface B = Master 
Interface indication (Bus In bit 4) with both | Registers (ones indicate failure). = 
Assignment Registers reset. B65E |The slave failed to receive Tag Valid from a Tag 
, = = | | "06' when the slave has only Partial Selection. 
B656 Failing positions of the Assignment | CTL-1 875 
Registers (ones indicate failure). 
Failing positions of the Assignment | CTL-1 875 - 520 
Registers (ones indicate failure). 


CTL-I 880 
B6EO 


— ; | 
B6FB 


Asos26 | 2358232 441300 
3350 Seq. 2 of 2 Part No. 31 Mar 76 


© Copyright IBM Corporation 1976 | | | | _ | | B6 — STRING SwitcH TEST MICRO 528 


The slave detects an Assigned To Other 
Interface indication (Bus In bit 4) with both | 
Assignment Registers reset. 


Pass 1 Interface B = Slave | | 


Pass 2 Interface A = Slave 


Both the master and slave detected an Assigned 
To Other Interface (Bus In bit 4) indication with 
both Assignment Registers reset. 


Both master and slave failed to receive a Tag 
Valid from a Tag '06' with Partial Selection. 


The master failed to receive Partial Selection 
indication while trying to select a drive that is 
assigned to the slave. 


Pass 1 Interface A = Master 


Pass 2 Interface B = Master 


B661 |The master failed to receive Assigned To Other 
Interface indication while sending a Tag '06' 
(Bus In bit 4). 


The slave failed to receive Partial Selection 
indication while trying to select a drive that is 


520 
assigned to the master. : | 


ae — . 
Bt a i - 


Pass 1 Interface B = Slave B662 |The slave failed to receive Assigned To Other 
Interface indication while sending a Tag '06' 


(Bus In bit 4). 


B663 | Both the master and slave failed to receive 
| Assigned To Other Interface indication while 
sending a Tag '06' (Bus In bit 4). 


Pass 2 Interface A = Slave 


CTL-I 875 520 


B6 tests have the following error stop ranges: 
Starting error Ending Error 

| B61F 

B63B 

B663 

- B68F 

- B6AF 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY B6 — STRING SWITCH TEST MICRO 530 


Error Error Description CE Panel Lamp Display MAP MICFL Error Error Description | CE Panel Lamp Display MAP MICFL 
Code Byte Description | Section Entry Code Byte Description Section Entry] 
B675 


Master failed to detect Tag Valid while turning CTL-I 870 B679 | One or more positions of the master Device End Failing position(s) of the register CTL-1 870 
on a bit in the Device End Register. Register failed to turn on. (ones indicate failure). Po . 
Pass 1 Interface A = Master B67A | One or more positions of the slave Device End 

Pass 2 interface B = Master Register failed to turn on. ( 


Failing position(s) of the register CTL-I 870 
ones indicate failure). 
Slave failed to detect Tag Valid while turning on CTL-1 870 B67B |One or more positions of the master and slave 
Device End Registers failed to turn on. 
B67D | One or more positions of the master Device End 
Register failed to turn off. 


| B676 


Pass 1 Interface B = Slave 


Pass 2 interface A = Slave 


Both the master and slave failed to detect Tag 
Valid while turning on a bit in the Device End 
Register. 


B6 tests have the following error stop ranges: | | | : | 


CTL-1 870 
a bit in the Device End Register. | 
CTL-1 870 B67E | One or more positions of the slave Device End CTL-i 875 520 

Register failed to turn off. | 

B67F {One or more positions of the master and slave CTL-!I 875 : 

Device End Registers failed to turn off. 

Test Starting error Ending Error 

© Copyright IBM Corporation 1976 _ 4 : | | | B6 — STRING SWITCH TEST MICRO §30 


AS0S30 | 2358233 441300 | 441303 
3350 Seq.1of2 | Part No. | 31 Mar 76 | 30 Jul 76 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 
Code 


CE Panel Lamp Display | MAP MICFL 
Byte | Description Section Entry 
B681 | While polling devices from the master, an | ‘indicat 


ling de' , Unexpected Interrupt (ones indicate | CTL- 
Interrupt indication was received from a device failure). | 
assigned to the slave. | 


Error Description 


Pass 1 Interface A = Master 
|Pass 2 Interface B = Master 


B682 | While polling devices from the slave, an 
interrupt indication was received from a device 
assigned to the master. 


| Unexpected Interrupt (ones indicate 


{Pass 1 Interface B = Slave 


Pass 2 Interface A = Slave 


While polling devices from either the master or | 
the slave, both received an Interrupt indication. 


B685 | Master failed to receive an expected Interrupt 
indication. 7 
Pass 1 Interface A = Master 


Position(s) of failing Interrupt (ones 
indicate failure). 


Pass 2 Interface B = Master 


B68E | Slave failed to receive an expected Interrupt 


Position(s) of failing interrupt (ones 
indication. 


indicate failure). 
Pass 1 Interface B = Slave 
Pass 2 Interface A = Slave 


B687 | Both the master and the slave failed to receive CTL-I 870 
| an expected Interrupt indication. } | 


B6 tests have the following error stop ranges: 
_ Starting error . Ending Error 
| oe B 


|  g p 
— § # FG 


B6 — STRING SWITCH — MICRO §31 


Error : Error Description CE Panel Lamp Display - MAP | MICFL | | 
Code | | Byte Description —1Section —_ Entry! 
Master failed to receive an expected Interrupt Failing position(s) of the register CTL-I 870 che | 


(ones indicate failure). | 
CTL-! 870 520 © 


indication when a Poll Unsuppressible was. 
issued with the Unsuppressible Register set. 


Slave failed to receive an expected Interrupt 
indication when a Poll Unsuppressible was 
issued with the Unsuppressibie Register set. 


Failing position(s) of the register 
(ones indicate failure). | 


Both master and slave failed to receive an 
expected Interrupt indication when a Poll 

Unsuppressible was issued with the Unsuppres- 
sible Register set. 


CTL-1 870 | 


Master received an Interrupt indication when a 
Poli Unsuppressible was issued with the 
Unsuppressible Register reset. 


Positions of failing Interrupt (ones 


CTL-1 870 
indicate failure). | 


Pass 1 Interface A = Master 
Pass 2 Interface B = Master 


Slave received an Interrupt indication when a CTL-I 870 
Poll Unsuppressible was issued with the 


Unsupressible Register reset. 


Positions of failing Interrupt (ones 
indicate failure). 


Pass 1 Interface B = Slave 
Pass 2 Interface A = Slave | 


B6S8F | Both master and slave received an Interrupt 
indication when a Poll Unsuppressible was 


issued with the Unsuppressible Register reset. 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 
Code Byte | Description Section Entry 


Failing position(s) of Pack Change | CTL-1 870 
Register (ones indicate failure). 
CTL-I 870 


B6A1 | One or more positions of the master Pack 


i Change Register failed to turn on. 
i: 


| BBAS | Master failed to receive an expected Pack 
| Change Interrupt indication. 
Pass 1 Interface A = Master | 


iPass 2 Interface B = Master 


BGAG | Slave failed to receive an expected Pack Change | 
Interrupt indication. | 
Pass 1 Interface B = Slave 
Pass 2 Interface A = Slave 


Pass 1 Interface A = Master 


Pass 2 Interface B = Master 


Failing position(s) of Pack Change 
Register (ones indicate failure). 


One or more positions of the slave Pack Change 
Register failed to turn on. 


Pass 1 Interface B = Slave 


Pass 2 Interface A = Slave 


Failing position(s) of Pack Change 
Register (ones indicate failure). 


Failing position(s) of Pack Change 
Register (ones indicate failure). 


CTL-1 870 


| 86 tests have the following error stop ranges: 
| Test Starting error Ending Error 


Te weuuag B615..... B61F 
) ere B621..... B63B 
aX erereraere . B63D..... B663 
ere | B675..... B68F 
Di 06s oe B6A1..... B6AF 


inked : ‘ine B6EO 
Soni .  -B6EI..... B6FB 


| AS0532 | 2358234 441300 | 441303 | 
3350 == | Seq.tof2 | PartNo. | | 31Mar76 | 30Jul 76 
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MICRO 532 


B6 — STRING SWITCH TEST 


Error Error Description CE Panel Lamp Display MAP MICFL 

Code Byte Description Section Entry 

B6AS | One or more positions of the master Pack Failing position(s) of Pack Change CTL-I 880 
Register (ones indicate failure). | 


Change Register failed to turn off. fae 
Bit significant device address being | CTL-I 88 
tested when error occurred. 


oO 
@ 
> 


B | One or more positions of the master and slave 
Pack Change Registers failed to turn off. 


B6AD | Master received an unexpected Pack Change 
interrupt indication during a poll. 


Bit significant device address being | CTL-! 880 
tested when error occurred. 


Slave received an unexpected Pack Change 
Interrupt indication during a poll. — 


B6AF | Both the master and slave received an 
unexpected Pack Change Interrupt indication 


during a poll. 


_ 4 EE 


MICRO 532 


B6 — STRING SWITCH TEST 


3350 


MICRODIAGNOSTIC cR 


ROR CODE DICTIONARY 
Error | Error Description CE Panel Lamp Display MICFL 
7 Code | Description Section gues 


B6BD | Master Device End and Aesigninent Racistara Bit significant device address being | | CTL-I 870 
were set (turned on) in error. tested when error occurred. 

Bit significant device address being | CTL-1 870 
tested when error occurred. 


Bit ene device address being | CTL-1 870 

tested when error occurred. 

Bit significant device address being | CTL-1 870 
tested when error occurred. 


‘Pass 1 Interface A = Master 
Pass 2 Interface B = Master 


B6BE |Slave Device End and Assignment Registers 
were set (turned on) in error. 


Pass 1 Interface B = Slave 


Pass 2 Interface A = Slave 


B6BF | Device End and Assignment Registers were set 
(turned on) in error in both master and slave. 


Master received an Interrupt indication from one 
or more Device End Register positions that are 
not on. 


Pass 1 Interface A = Master 
Pass 2 Interface B = Master 
Slave received an Interrupt indication from one 


or more Device End Register positions that are 
not on. 


Pass 1 Interface B = Slave 
Pass 2 Interface A = Slave 


3 | Both master and slave received an !nterrupt 
indication from one or more Device End Register 
positions that are not on. 

5 | Master received a Pack Change Interrupt 
indication from one or more register positions 
that are not on. 


—_*- ~ ™ dha 
Bit significant device address being | CTL-1 880. 

tested when error occurred. 

Bit significant device address being | CTL-! 880 

tested when error occurred. | 


Slave received a Pack Change Interrupt 
indication from one or more register positions 
that are not on. 


‘Both master and slave received a Pack Change 
Interrupt indication from one or more register 
positions that are not on. 


Master received an Assigned To This Interface 
indication from one or more register positions 
that are not on. 


RE SE 


AS0532 
Seq.20f2 | 
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Part No. 


MICRO 534 


B6 — STRING SWITCH TEST 


eg | ‘Error Description CE Panel Lamp Display 
Code | Description See an 

— is : ye 
ef ~ ™ 
ines _ 


CTL-1 875 


BECA Slave received an Assigned To This Interface 
‘indication from one or more register positions 
that are not on. 


{Both master and slave received an Assigned To 
This Interface indication from one or more 
register positions that are not on. 


Master received an Assigned To Other Interface 

indication from one or more register positions 

that are not on. 

Slave received an Assigned To Other Interface 
indication from one or more register positions 
that are not on. 


Both master and slave received an Assigned To 
Other Interface indication from one or more: 
register positions that are not on. | 


Tests 1 through 6 of the 3350 string switch 
routine have completed execution. Test 7 

(Manual Switching test) may now be run. See the 
Operating Procedure on MICRO 70. 


If test 7 is not run at this time, the slave program 
must be stopped by entering the ‘00’ control 
option for the slave interface. 


CAUTION 
Test 7 may “lock out” the customer for up to 1 
minute. Become familiar with the Operating Pro- 
cedure before running test 7. Perform Steps 4 
and 5 of the Operating Procedure on MICRO 70 
as quickly as possible to minimize interference 
with the customer programs. 


B6 tests have the following error stop ranges: 
Test Starting error Ending Error 


1 sasieaes B615..... B61F 
Daca B621..... B63B 
ene B63D..... B663 
aes B675..... B68F 
ee B6A1..... B6AF 
6d B6BD..... B6EO 


. BEFB 


B6 — STRING SWITCH TEST 


MICRO 534 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error | Error Description CE Panel Lamp Display MAP MICFL 
Code | Byte Description Section Entry 

Master Enable/ Disable switch disabled the CTL-I 850 

interface with the Disable Interlock latch still set 

(turned on). 
BGE2 | Slave Enable / Disable switch disabled the | CTL-I 850 

interface with the Disable Interlock latch still set 

l(turned on). 


| BEE Both Enable / Disable switches disabled their 
respective interfaces with their Disable Interlock 
jatch still set. 


B6E5 | Cannot disable the master with the | 
| Enable /Disable switch set to Disable and the 


Disable Interlock latch reset. 


BGEG | Cannot disable the slave with the 
| Enable /Disable switch set to Disable and the 


Disable Interlock latch reset. 
B6E7 {Cannot disable both the master and the slave 
with both Enable/ Disable switches set to 
Disable and the Disable Interlock latch reset. 


| BEES | Cannot reselect from the master side after the | CTL-+t 850 


B6EA | Cannot reselect from the slave side after the CTL-I 850 520 
Enable/ Disable switch is set to Enable. 
| BGED | None of the master interface registers were 
reset when disabled. 
BGEE | None of the slave interface registers were reset 
when disabled. 
BGEF | None of the interface registers were reset when 
| both interfaces were disabled. 


B6 tests have the following error stop ranges: 


CTL-i 850 


CTL-I 850 


Test Starting error Ending Error 
UV! eoreass a B615..... B61F 
/ Ae ae B621..... B63B 
< ree B63D..... B663 
ee ' B675..... B68F 
O cG5'3 B6A1..... B6AF 

, (Bi-3:5 ee B6BD..... B6EO 


veeeee- BOET..... B6FB 


AS05S36 | 2358235 441300 | | 
3350 Seq. lof2 | PartNo. — 31 Mar 76 | | 
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B6 — STRING SWITCH TEST MICRO 536 


iError| — Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry 


One or more Device End Registers for the 
master interface failed to reset when the 
interface was disabled. All other master 
interface registers reset correctly. 


ae — i 
fo — il 
ds! — i ; 


One or more Device End Registers for the slave 
interface failed to reset when the interface was 
disabled. All other slave interface registers reset 
correctly. 


One or more Device End Registers for both 
interfaces failed to reset when the interfaces 

were disabled. All other interface registers reset 
correctly. 


One or more Pack Change Registers for the 
master interface failed to reset when the 
interface was disabled. All other interface 
registers reset correctly. 


One or more Pack Change Registers for the 
slave interface failed to reset when the interface 
was disabled. All other interface registers reset 
correctly. 


One or more Pack Change Registers for both 
interfaces failed to reset when both interfaces 

were disabled. All other interface registers reset 
correctly. 


One or more Assignment Registers for the 
master interface failed to reset when the 

interface was disabled. All other interface 
registers reset correctly. 


One or more Assignment Registers for the slave 
interface failed to reset when the interface was 
disabled. All other interface registers reset 
correctly. 


One or more Assignment Registers for both 
interfaces failed to reset when both interfaces 
were disabled. All other interface registers reset 


correctly. 


fo 


B6 — STRING SWITCH TEST MICRO 536 


{ICRODIAGNOSTIC ERROR CODE DICTIONARY | - 3 | | Oo Bk HDA CONTROL LOGIC TEST MICRO 560. 


| Error Error Description CE Panel Lamp Display MAP MICFL | Error Error Description CE Panel Lamp Display MAP | MICFL | 
| Code | Byte Description ‘Section Entry Code | | Byte Description Section Entry} 

B801 | Errors common to all routines. | 
to. e 
B807 | | 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected OO000 0001 


B820 Access Status received was other than 
10000 0001 after a Servo Go Home. 


B810 | HDA sequence status is not in State 6 (Ready). -}Bus In under HDA Sequence and | HDA 1 630 } | | 
: | Control " B821 | Access Timeout Check failed to come on after 2 |Bus In under Sense Status 4 
HDA Sequence error. Check that the correct CE Tag '8F' Bus '43' being forced by issuing a Seek Start to an Tag '8F' Bus '13' 
: |Mode switch is on and the Start/Stop switch on access not in State 6 (Ready). | 
__ {the drive is in the Start position. 7 Expected 0110 000x Expected 1xxx xxxx 
630 B822 | Drive Check failed to come on after forcing © Bus In under Read Status 


Tag '84' Bus '00' 


Expected xx1x xxxx 


Access Timeout Check. 


B811 | Drive Check failed to reset following a Check 
: Reset. 
B812 | Spindle Attention remained on following an 
Attention Reset. 7 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xOxx 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected Oxxx xxxx 


B823 | Access Timeout Check failed to reset following a 


Reset or Diagnostic Go Home. 


~B813 prods Se eee on following an oe ee pi poe 630 B824 | Access Control not in State 1 (Wait) after a Bus In under Sense Status 4 ACC 310 630 
g US Timeout Check was forced and a Check Reset Tag '8F' Bus '13' 
| Expected xxxx xx0x was: Issued: Expected 0000 0001 
Bus In under Read Status ACC 220 630 B825 | Odd Track bit on with Access Control in Bus In under Sense Status 2 


Tag '84' Bus '00' 


Expected xxxx xxx0 


State 1 (Wait). Tag '8F' Bus '43' 


Expected xxxx xxx0 


Bus In under Read Status 
Tag '84' Bus '00' 
Expected xx0x xxxx 


B814 |Seek Complete/Sector Compare Attention 
remained on following an Attention Reset. 
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Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxOx xx1x 


B826 | Drive Check failed to reset following a Check 


Reset or Diagnostic Go Home. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


B827 | Failed to get Busy indication following a Rezero. 


Bus In under Read Status 
Tag '84' Bus '00O' 


Expected xxOx xxxx 


Premature Drive Check was detected within 140 
milliseconds following a Rezero. 


B828 


B8 - HDACONTROL Locic Test MICRO 560 


oy 


MICRODIAGNOSTIC ERROR CODE DICTIONARY : | B8 — HDA Contec Locictest MICRO 561 


Error Error Description | CE Panel Lamp Display MAP | MICFL | Error | | Error Description CE Panel Lamp Display MAP MICFL |. 
Code Byte Description Section Entry Code [Byte Description Section Entry 


B829 | Access Timeout Check failed to come on after Bus In under Sense Status 4 B831 | Target Velocity indication not on. 
being forced. (180 ms delay Safety Timer.) Tag '8F' Bus '13' 


Expected 1Xxxx xxxx 


Bus In under Sense Status 3 
Tag '8F' Bus '23' 
Expected xx1x xxxx 

Bus In under Sense Status 4 
Tag '8F' Bus '13' 
Expected 0000 0001 

Bus In under Read Status 
Tag '84' Bus '00' 
Expected xxxx xx1x 


iAccess Timeout Check failed to reset following a Bus In under Sense Status 4 | B832 | Any Index pulse not detected within 40 
Check Reset. Tag 'SF' Bus ‘'13' milliseconds. Indicates no servo input signal. 


Expected Oxxx xxxx 


Seek Complete was not received with Access | Bus In under Read Status B833 | Drive Status failed to indicate Busy after a 
Timeout and Drive Check. Tag '84' Bus '00' 7 


Expected xxxx xxx1 


Device Busy was not off after an Attention Bus In under Read Status B834 | Head Address Register failed to reset to zero 


Bus In under Sense HAR | DEV-I 250 
Reset. Tag '84' Bus '00' after a Rezero. |Tag '8F' Bus '05' 
Expected xxxx xx0x Expected Q000 0000 
B835 | Difference Counter failed to reset to zero after a Bus In under Sense Difference 
Counter 
| Tag '8F' Bus '09' 
Expected 0000 0000 
B836 | Sense Status 0 failed to indicate the Direction Bus In under Sense Status O aoe 250 
Bit, Difference '512', Difference '256', or Tag '8F' Bus '03' 
' t ’ J 
CAR '512' bits equal to zero after a Rezero. Expected 0000 xxxx 


Bus In under ae Status 4 
fesoetgargsaet "8F' Bus '13' 


B837 Target Velocity failed to reset, indicating carriage 
movement after a Rezero. 
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ees 
ee es 


B838 2 |Bus In under Sense Status 4 


Tag '8F' Bus '13' 


Track Crossing latch failed to change state after 
carriage movement was indicated during a 
Rezero. 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected x0Ox1 xxxx 


High Velocity Overshoot Check detected during 
Rezero. | 


(Move In) before the end of a Rezero. 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected 0000 1110 


Unexpected Access Status at the end of a 
Rezero. 


B844 
B845 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx 1xx1 


Invalid Drive Status at the end of a Rezero. 2 
Access Status Is correct. 


2 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xxx0 


Seek Complete failed to reset with an Attention 
Reset. 
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_MICRODIAGNOSTIC ERROR CODE DICTIONARY | | | | | ss.- NDA CONTROLLoGicsr. ~MICRO 362 


Error | Error Description CE Panel Lamp Display MAP MICFL Error ~ Error Description | CE Panel Lamp Display MAP MICFL. 
| Code | Byte Description |Section Entry Code Byte Description _ Section Entry} 
630 | B840 Access Control failed to detect Guardband latch | 2 |Bus In under Sense Status 4 
| | before the end of a Rezero. Tag '8F' Bus '13' 
B841 | Access Control failed to advance to State 16 2 |Bus In Under Sense Status 4 
“eee 630 (Move In) before the end of a Rezero. Tag '8F' Bus '13' 


B842 | Access Control failed to advance out of State 16 2 {Bus In under Sense Status 4 
Tag '8F" Bus '13' 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | 7 B8 - HDACONTROLLOGIC TEST MICRO 563 


Error | Error Description CE Panel Lamp Display | MAP MICFL , Error Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry Code Byte Description Section Entry 
B851 2 |Bus In under Sense Status 4 ACC 301 630 B860 | Seek Complete was not received following a ACC 520 
Tag '8F' Bus '13' Seek Start. Both Head Address Register and 
| | Expected 0000 1110 Difference Counter were zero. | 
852 | Unexpected State Advance after a Rezero was Bus In under Sense Status 4 | ACC 330 | C 630 B861 DEV-!I 270 
initiated from track O. Tag '8F' Bus '13' 
| Expected 0001 0000 
B853 | Target Velocity failed to turn off during a Rezero | 2 |Bus In under Sense Status 4 ACC 330 630 B862 DEV-I 270 
initiated from track 0. Tag '8F' Bus '13' 
| B854 | Guardband pattern was not detected during a | 2 |Bus In under Sense Status 4 ACC 330 
Rezero initiated from track O. Tag '8F' Bus '13' 
| B855 | Unexpected Access Status after a Rezero was 2 |Bus In under Sense Status 4 
initiated from track O. Tag '8F' Bus '13' 
7 Expected OO00 1110 
B856 | Failed to sense track minus nine before an End 2 jBus In under Sense Status 4 
operation. | Tag '8F' Bus '13' | 
| B857 | More than nine track crossing pulses counted 2. |Bus In under Sense Status 3 ACC 344 
before reaching track 0. Tag '8F' Bus '23' 
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Unexpected Access Status after a Rezero was 
initiated to recover from a previous access error. 


Bus In under Read Status 
Tag '84' Bus '0QO' 


Expected xxxx xxx 


Bus In under Poll Device 
Tag '82' Bus '00' 


Expected 1Xxxx xxxx 


Attention was not active when polling device. 


Bus In under Poll Device 
Tag '82' Bus '00' 


Expected Oxxx xxxx 


Attention failed to reset following an Attention 
Reset. 


oO 
G | 
eo] 


B8 -- HDA CONTROL Locic Test MICRO 563 


rane 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


B8 — HDA CONTROL LOGIC TEST MICRO 564. 


Error Error Description CE Panel Lamp Display MAP | MICFL | Error| Error Description CE Panel Lamp Display MAP MICFL . 
Code | | Byte Description | [Section Entry | {| Code — Byte Description Section Entry | 
| 30 | _ 2 | 


B871 | Drive not Busy after a Rezero. 2 |Bus In under Read Status 


B872 {Access error after a Rezero. 


| B873 | Drive failed to go Busy after a Seek. 


B874 | Carriage movement not detected during a Seek. 
B875 |Seek movement was in the wrong direction. 2 |Bus In under Sense Status 4 ACC 521 | C | 
; Taa '8F' ' ' 
| g'8 ue 13 B885 | Track crossing pulse not active within 300 
microseconds. 
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Bus In under Sense Status 4 


B880 | Unexpected status after a Rezero. 


Tag '84' Bus '00' Tag '8F' Bus '13' 


Expected 0000 1110 


Expected xxxx xx1x 


a 
B881 | Unable to force Overshoot Check by seeking into 
the outer Guardband area. 
B882 Failed to get Drive Check after a forced 
Overshoot Check. | 


Bus In under Sense Status 4 B883 | Overshoot Check failed to reset after a Rezero 
Tag '8F' Bus '13' was issued for error recovery. 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


2 {Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected 0000 1110 Expected x1xx xxxx 


Bus In under Read Status 
Tag '84' Bus '00' 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x Expected xx1Xx xxxx 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected xOxx xxxx 


B886 | Track crossing pulse remained active for more 
than 250 microseconds. ; 
B887 | Overshoot Check active too early. Bus In under Sense Status 4 
| | Tag '8F' Bus '13' 
| 7 Expected xOxx xxxx 
B888 | Unable to force Overshoot Check. Suspect Bus In under Sense Status 4 
Track Crossing Counter problems. Tag '8F' Bus '13' 7 
| . Expected x1xx xxxx 


441300, | | 
31 Mar 76 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


| Error 
| Code 


ezero. 


Failed to reset CAR after aR 
B891 | Failed to get Device Busy after a Seek or Rezero. 


B892 | Difference Counter failed to decrement or 
decremented more than once on a single track 
B893 


crossing pulse. 
B894 | Access Check after a Seek while waiting for 
track crossing pulses. 


B895 | Microprogram timed-out waiting for track 
crossing transitions after a Seek Start. 


Error Description 


Bus In under Sense CAR DEV-!I 25Q | 
Tag '8E' Bus '01' 

Expected O000 0000 

Bus In under Read Status 

Tag '84' Bus ‘00' 

Expected xxxx xx1x 


Received Difference Counter value. 


Expected Difference Counter value. 


Original Difference Counter value 
was 128. 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 
Expected O000 1110 


Access Check after a Rezero. 
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CE Panel Lamp Display “MAP MicFL |. 
Byte Description Section Entry 


B8 —- HDACONTROLLocICTEst MICRO 565 


B8— HDACONTROLLocic Test MICRO 565 


Error | Error Description | 

Code | Byte 

B8A1 | Failed to detect Device Busy after a Rezero. 2 {Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


IOSTIC ERROR CODE DICTIONARY 


CE Panel Lamp Display 
Description 


MAP MICFL 
Section Entry 
30 


at 


B Bus In under Sense Status 4 


Tag '8F' Bus '13' 
Expected Q000 1110 


B Bus In under Read Status 


Tag '84' Bus '00' 


Expected xxxx xx1x 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected 0000 1010 


= 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected 0000 1010 


Bus In under Sense Difference 
Counter 
Tag '8F' Bus '09' 


Expected value range is: 
> 0101 0100 ('54') and 
< 01111100 ('7C'). 
(84 to 124 decimal) 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected O000 1000 — 
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Error Error Description _ 
Code | | Byte 


Velocity Gain out of specification (too fast). 
Specification value in microseconds is 330 plus 
Jor minus 20. 


B8A9 


BSAA 


B8AB 


Velocity Gain out of specification (too slow). 
Specification value is 330 microseconds plus or 


minus 20. 


Access error during a Seek. 


B8 — HDA CONTROL LOGIC TEST _ MICRO 566. 


CE Panel Lamp Display 
Description 


Expected value is '14' or 
less (0001 0100). 
(14 hex equals 20 decimal.) 


Expected value is '14' or 
less (0001 0100). 
(14 hex equals 20 decimal.) 


Bus In under Sense Status 4 | 
Tag '8F' Bus '13' 


Expected 0000 1110 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected 0000 1110 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


| CE Panel Lamp Display MAP MICFL 
| Byte Description Section Entry 
: ne 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


Error Description 


| Failed to detect Device Busy after a Rezero. | 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxxx xx1x 


: B8B1 | Failed to detect Device Busy after a Seek. 


Bus in under Sense Status 4 
Tag 'SF' Bus '13' 


Expected xx1x xxxx 


Failed to get forced Overshoot Check. 


Bus In under Sense Status 4 
Tag '8F" Bus '13' 


Expected 0000 1110 


| An unexpected Drive Check occurred during a 
Seek. | | 


Bus In under Sense Status 4. 
Tag '8F' Bus '13' 


Expected 0000 1110 


Drive Check after a Rezero. 


| ASO567 441303 
vs aes. [TL 
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MICRO 567 


Error Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry 


B8CO | No Bit Significant Device Address was received Bus In under Poll Device 630 
during a Poll Device with the CE drive selected. Tag '82' Bus '00' 
For expected value, see Figure 1. 
—_ iil 
— iil 


| CTL-1620 


B8 — HDA CONTROL LOGIC TEST 


Bus In under Poll Device 
Tag '82' Bus '00' 


For expected value, see Figure 1. 


B8C1 [Incorrect Bit Significant Device Address was 
received during a Poll Device with the CE drive 
selected. 


B8C2 | With the Unsuppressible Register set and the 
polling device unsuppressible, no Bit Significant 


Bus In under Poll Device 
Tag '82' Bus '10' 


For expected value, see Figure 1. 


Device Address was returned. 


Bus In under Poll Device 
Tag '82' Bus'10' 


For expected value, see Figure 1. 


BSC3 [With the Unsuppressible Register set and the 
polling device unsuppressible, the Bit Significant 


iDevice Address returned was incorrect. 


Bus In under Poll Device 
Tag '82' Bus '10' 


With the Unsuppressible Register reset and the 
polling device unsuppressible, a Bit Significant 
Device Address was returned. 


Expected 
| Value 


NOOAWN =O 


The selected drive is the physical address of the drive 
in CE Mode. | 7 


B8— HDACONTROL Locictest MUCR 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | a | , | : —_ _  B8- HDACONTROLLoGiIcTEst MICRO 568 


Error | Error Description CE Panel Lamp Display MICFL Error Error Description CE Panel lta Display MAP MICFL 
Code Description leseeeae —— Code Description Section Entry] 
B8DO | Received an incorrect controller status byte. Bus In under Sense Status ; DATA 512 B8D7 Controller Check came on after the Set - Bus In under Sense Status DATA 616 

(Controller Error 2) Read/Write operation with Error ake active. (Controller Error 1) 

q ? ' i] 
Tag'04' Bus'02' Proper controller status was returned. Tag'04' Bus'01 | _ 
Expected 0000 000x BSD8 | Interface Check was active after a Set 
Read/Write with Error Alert inactive. 


Bus In under Read Status 
Tag'84' Bus'00' 
BSD1 Normal Ena was received prematurely for a Set + CTL-I 400 le eae Expected x0xx 200xx 
B8D2 | Check End was received for a Set Read/Write. ee hiaaal hea False Read/Write Check. =: oe 3 Ee moon Read/Write -R/W 110 re 
: ‘ag us'OB' 


B8D AE ince B8DA | Pad Gate Check or Head Short Check. Bus In under Sense Status 0 | } 
microseconds after issuing a Set inesd/ Write Tag’ 8F" Bus'03' | 
| with no error conditions set. Expected xxxx OOxx ; 
Normal End was not reset by the Response line. 4 CTL-1 650 ig BEDB | Write Safety Check. Physical head O was selected. we Bus In under Sense Read/Write | R/W 100 pe] 
Tag'8F' Bus'OB' 


DATA 628 BSDC Monitor Check failed to come on when forced. Bus In under Sense Status DATA 292 
(Controller Error 2) - 
B8DD DATA 292 B 
DATA 512 | 
Tag '84' Bus '00' 


| Tag '04' Bus '02' 
| Expected xxxx x1xx 
| ae BSDE | Controller Check failed to set as a result of a DATA 292} B 
Monitor Check. 
| my Expected 1xxx xxxx \ 
Fong id 441300 441303 
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Bus In under Read Status 
Tag'84' Bus'00' | 


Error Alert was active due to a check condition 
other than Controller Check or Read/Write 
Check. 


Bus In under Sense Status 
(Controller Error 2) 
Tag '04' Bus '02' 


Expected xxxx xOxx 


Monitor Check failed to reset. 


BSD6 | Error Alert was active due to Controller Check. 
However, the controller status byte was found to 
be other than 0000 000x. : 


2 |Bus In under Sense Status 
(Controller Error 2) 


Tag'04' Bus'02' 
Expected 0000 000x 


2 |Bus In under Read Status 


a = 


- 
Mii, 
Am 
pam, 
ra 
am 
am, 
am, 
am 
BR, 
am, 
MB, 
a 


aco eiiaie iain ERROR CODE DICTIONARY 


| Error | Error Description CE Panel Lamp Display MAP MICFL 
core | Description Section Entry| 


| BSE conuolar Error 2 bits O and 1 are not equal to lBus In under Sense Status DATA 300 
: "00' following a Check Reset. (Controller Error 2) 
Tag '04' Bus '02' 


Expected OOxx xxxx 

/Bus In under Sense Status DATA 288 
(Controller Error 2) 
Tag '04' Bus '02' 


| BBE2 1 Unable to force Controller Epor 2 bits 0 and 1 


equal to '01'. (No Servo Input.) 


Expected O1xx xxxx 
| B8E3 : Unable to force Controller Error 2 from No Servo Bus In under Read Status. DATA 300 
| Tag '84' Bus '00' 


Expected 1xxx xxxx 

Bus In under Sense Status DATA 288 
(Controller Error 2) 
Tag '04' Bus '02' 


| Unable to force Controller Error 2 bits 0 and 1 
fequal to '11'. (Missing Data Input.) 


Expected 11xx xxxx 


Bus In under Read Status DATA 300 


Tag '84' Bus '00' 


| Unable to force Controller Error 2 from Missing | 
| Data Input. 


Expected 1xxx xxxx 


[Check Reset unable to reset Controller Error 2 ¥ Bus In under Sense Status 
P B 


DATA 288 
bits 0 and 1. (Controller Error 2) 


Tag '04' Bus '02' 
Expected OOxx xxxx 


Bus In under Read Status DATA 300 


Tag '84' Bus '00' 
Expected Oxxx xxxx 
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B8 — HDA CONTROL LOGIC TEST 


'B8 — HDA CONTROL LOGIC TEST 


MICRO 569 


RODIAGNOSTIC ERROR CODE DICTIONARY 


CE Panel Lamp Display 
Description 


_ Error Description 


BSF2 {Servo Off Track error failed to come on after 
being forced. 

BSF3 | Drive Check failed to come on after being 
forced. | 


Capable /Enable Check failed to come on after 
being forced. | 


Bus In under Read Status 
Tag'84' Bus'00' 


Expected xxOx xxxx 


Bus In under Read Status 
Tag'84' Bus'00' 


Expected xxxx xx1x 


Bus In under Sense Read/Write 
Tag'8F' Bus'OB' 


Expected xOxx xxxx 


Bus In under Sense Status 4 
Tag'8F' Bus'13" 


Expected XK TK XXX 


Bus In under Sense Read/Write 
Tag'8F' Bus '0B" 


Bus In under Read Status 
Tag'84' Bus'0OO' 


Expected xx1x xxxx 


Expected xxx0 xxxx 


Bus In under Read Status 
Tag'84' Bus'00' 


Expected xxx0O xxxx 


Read/Write Check failed to reset following a 
Check Reset. 


Bus In under Sense Read/Write 
Tag'8F' Bus'0B' 


Expected x1xx xxxx 


= ik 
_ 
_ i 


2358240 441300 | 441303 | | 
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Bus In under Sense Status 4 
Tag'8F' Bus'13'. 


Expected 0000 1110 


Index Check failed to 
forced. 


Bus In under Sense Read/Write 
Tag'8F‘ Bus'OB' 


Expected xxx xxxx 


come on after being | 


Bus In under Read Status 
Tag'84' Bus'00' 


Expected xxx1 xxxx 


Read/Write Check failed to come on after being 
forced. 
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B8 — HDA CONTROL Locic test. MICRO 570 


MAP -MICFL Error Error Description | CE Panel Lamp Display | 
Section Entry Code | Byte Description 7 


MAP| MICFL | | 
Section Entry] 


_ Gi 
“tf wl 


man, 
Man, 
ar, 
aaa, 
y 
in, 
Alli, 

i, 

am, 

- 

Mii, 

tie, 
Mth, 

iin, 

an, 
oN 
Mi, 

in. 
Mili, 
Mittin, 

Mite, 
Mi, 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | B9 — DYNAMIC SERVO TEST MICRO 580 


Error Error Description CE Panel Lamp Display MICFL Error Error Description CE Panel Lamp Display MAP MICFL 
Code : Byte Description Say "envy Code Byte Description Section Entry 


MICRO ACC 210 | C 
100 
B910 | Accessing error after a Rezero. 
(Tag '8F’ Bus '02') iF 


Bus In under Read Status 
Tag '84' Bus '00' 


Failed to get Device Busy after a Rezero. 
(Tag '8F' Bus '02') 


Expected xxxx xx1x 


Difference Counter failed to decrement or Received Difference Counter value 
decremented more than once on a single track 


crossing pulse. 


Expected Difference Counter value 


If Byte 4 of the logout is 00, the original Original Difference Counter value 


Difference Counter value was '256'. 


2 |Bus In under Sense Status 4 | ACC 301 
Tag '8F' Bus '13' 
Expected 0000 1110 
es Read/Write Check during a Read Home Address 
Physical address (PA) read does not compare to 2 {Received PA1 value | 
|physical address expected after a Rezero. PA 3 |Received PA2 value 
bytes should be all zeros. 4 |Received PA3 value B924 
| : 5 |Expected PA1 value 
: 6 |Expected PA2 value 
. : Expected PA3 0000 0000 


CTL-1 660 680 Program timeout while waiting for Track 
Crossing latch to change states. 

Bus In under Check End CTL-I 630 
(Read G1 only) ) | | 
Tag ‘OE' Bus '4E' | | 
Expected 0000 0000 oe | | 

DATA 628 rE 7, 
Bus In under Read Status 680 
Tag '84' Bus '00' 
Expected xxxx xx1x 
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Bus In under Sense Read/Write R/W 100 
routine. Tag '8F' Bus 'OB' 
Expected 0000 0000 Access Check was detected during a Rezero. Bus In under Sense Status 4 ACC 301 680 
Tag '8F' Bus '13' 
Expected OO00 111x 
Guardband was detected while waiting for a Bus In under Sense Status 3 680 


track crossing pulse. Tag '8F' Bus '23' 


Expected x1Xxx xxxx 


Check End after a Read G1 on cylinder O track O 
(head OQ). 


B917 | Busy not active during a Rezero. 


i ‘ i é : Me 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY : , oO B9- HDA CONTROL Locic Test MICRO 581 


Error Error Description CE Panel Lamp Display MAP MICFL Error Error Description CE Panel Lamp Display - MAP MICFL 
Code | Byte Description | Section Entry Code | | Byte Description Section Entry 
80 | 680 , 


B930 | Odd Track did not set/reset for odd/even Bus In under Sense Status 2 


Tag '8F' Bus '43' 
Received xxxx xxxO or xxxx Xxx1 
Expected 0110 0001 or 0110 0000 


cylinder. 


Tag '8SF' Bus '43' 
Expected 0110 0000 


mik 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected 0000 1110 


Access error after a Seek. 


Received PA1 value 
Received PA2 value 
Received PA3 value 


Physical address read does not compare to 
expected physical address. 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


Expected 0000 1110 


B941 | Access error after a Seek. | 


Expected PA1 value 
Expected PA2 value 
Expected PA3 O000 0000 


B943 | Physical address read does not compare to 
| __|expected physical address. 
B934 | Timeout waiting for End response CTL-I 660 | 
(Normal /Check End). 


Check End after a Read G1. | ; Bus In under Check End 


(Read G1 only) 


Tag 'OE' Bus '4E' 


Expected 0000 0000 
AS0580 2358241 441300 | 441303 441310 
3350 Seq.20f2 | PartNo. 31 Mar 76 | 30Jul 76 | 27 Jun 80 


Received PA1 value 
Received PA2 value 
Received PA3 value 


Expected PA1 value 
Expected PA2 value 
Expected PA3 0000 0000 


B944 | Timeout waiting for End response | 
(Normal /Check End). 


pene B945 | Check End after a Read G1. 
Expected PA1 (physical cylinder 
high) | 


Expected PA2 (physical cylinder low) 


Bus In under Check End 
(Read G1 only) 
Tag 'OE' Bus '4E' 


Expected 0000 0000 


Not Used 
Not Used 


Expected PA1 (physical cylinder 
high) | 
Expected PA2 (physical cylinder low) 


Not Used 
© Copyright IBM Corporation 1976 | 


MICRODIAGNOSTIC ERROR CODE DICTIONARY Bd — DYNAMIC SERVO TEST MICRO 582 


| Error | Error Description CE Panel Lamp Display MAP MICFL | Error Error Description CE Panel Lamp Display MAP 
| Code Description Section Entry Code Byte Description Section Entry 


| Bost ‘Keone error after 8 Seek. Bus In under Sense Status 4 680 a B961 | Access error after a Seek. Bus In under Sense Status 4 
Tag '8F' Bus '13' | 
Expected 0000 1110 


Tag '8F' Bus '13' 
Received PA1 value 680 B963 | Physical address read does not compare to 
Received PA2 value expected physical address. 
Received PA3 value | 
Expected PA1 value 
Expected PA2 value 
Expected PA3 0000 0000 


Timeout waiting for End response CTL-I 660 | B964 | Timeout waiting for End response CTL-I 660 | 680 
(Normal /Check End). i (Normal/Check End). 


| Check End after a Read G1. Bus In under Check End CTL-! 630 680 B965 | Check End after a Read G1. Bus In under Check End CTL-! 630 680 
(Read G1 only) (Read G1 only) : 
Tag 'OE' Bus '4E' Tag 'OE' Bus '4E' 
Expected 0000 0000 Expected 0000 0000 
Not Used Not Used 
Not Used Not Used 
Expected PA1 (physical cylinder Expected PA1 (physical cylinder | 
high) high) . 
Expected PA2 (physical cylinder low) Expected PA2 (physical cylinder low) 


B956 | Error Alert after a Set Read/Write or Read G1. _ z DATA 628 Error Alert after a Set Read/Write or Read G1. it DATA 628 | A ye 


© Copyright IBM Corporation 1976 B9 —- DYNAMIC SERVO TEST MICRO 582 


Expected 0000 1110 


Received PA1 value — 
Received PA2 vaiue 
|Received PA3 value 


Physical address read does not compare to 
expected physical address. 


Expected PA1 value 
Expected PA2 value 
Expected PA3 0000 0000 


AS0582 | 235824 441300 | 441303 
3350 Seq.1of2 | Part ce 31 Mar 76 | 30 Jul 76 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | | | - . | B9 - DYNAMIC SERVO ress MICRO 583 


CE Panel Lamp Display MAP MICFL 
Byte | Description | Section Entry 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 
Expected 0000 1110 


Received PA1 value 680 
Received PA2 value 

Received PA3 value : 
Expected PA1 value 

Expected PA2 value 

Expected PA3 00000000 | 


Bus In under Check End CTL-I 630 
(Read G1 only) 

Tag 'OE' Bus '4E' 

Expected OO000 0000 

Not Used 

Not Used 

Expected PA1 (physical cylinder 

high) 

Expected PA2 (physical cylinder low) 


Error Error Description 


Access error after a Seek. 


Physical address read does not compare to 
expected physical address. 


Check End after a Read G1. 


Error Alert after a Set Read/Write or Read G1. 


| AS0S82 | 2358242 441300 | 441303 
3350 =| Sea.20f2 | PartNo. 31 Mar 76 | 30 Jul 76 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY | | | BA —HDASTATE ANALYSIS TEST MICRO 600 


Error Error Description CE Panel Lamp Display MAP MICFL Error Error Description CE Panel Lamp Display MAP MICFL 
Code | | Byte | Description Section Entry Code Byte Description Section Entry 


HDA Sequence stopped in State 2. Suspect 
Rezero Complete failure. 


Bus In under Sense Status 1 


Tag '8F' Bus '83' 


Bus In under Sense Status 2 ih 

Bus In under Sense Status 3 | 

Tag '8F' Bus '23' : 

Bus In under Sense Status 4 | 
Tag '8F' Bus '13' . ; 


Unable to determine state. State not 0 through 


HDA Sequence error in State 2. (Invalid status.) 
State latches probably changed while 
comparing. Reload routine. 


HDA Sequence stopped in State 1. 
Conditions are correct to advance to next state. 


HDA Sequence error in State 1. (Invalid status.) 


Inhibit HDA Recycle latch should not be on in 
State 1. 


Bus In under Sense Status 1 
Tag '8F' Bus '83' 


Bus In under Sense Status 2 
Tag '8F' Bus '43' 
Bus In under Sense Status 3 
Tag '8F' Bus '23' 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


State 1 HDA Sequence error initial status is 
incorrect. Mode Parity Check is active. 


Format (Fmt) Mode Parity error. 


State 1 HDA Sequence error initial status is 
incorrect. Air switch is not active. 


Air indicator bit is not active. 


State 1 HDA Sequence error initial status is 
incorrect. (invalid status.) 


Motor At Speed is active. This is incorrect in 
State 1. 


Initial status is good. Status of the HDA 
Sequence is correct to advance to State 3. 


Suspect the HDA Sequence Check latch. 


AS0600 | 2358243 441300 | 441303 
3330 Seq. 1of2 | Part No. 31Mar76 | 30Jul 76 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY SA HDASTATE ANALYsis test. MICRO 601 


Error Error Description CE Panel Lamp Display MICFL Error Error Description | CE Panel Lamp Display MICFL | © 
Code Description deccaa ce Code | | Byte Description Sedan "Entry 


HDA Sequence stopped in State 3. (Invalid Bus In under Sense Status 1 BA41 | HDA Sequence stopped in State 4. (Invalid 
Status.) Suspect that the 15 Second Timer is Tag '8F' Bus '83' Status.) 
Eeulty: Bus In under Sense Status 2 | Suspect that the 15 Second Timer failed to turn 
Tag '8F' Bus '43' | off. 
Bus In under Sense Status 3 
Tag '8F' Bus '23' 
| Bus In under Sense Status 4 | 
Tag '8F' Bus '13' : 


Bus In under Sense Status 1 
Tag '8F' Bus '83' 


Bus In under Sense Status 2 
Tag '8F' Bus '43' | 


Bus In under Sense Status 3 
Tag '8F' Bus '23' 


Bus In under Sense Status 4 
Tag '8SF' Bus '13' 


AS0600 2358243 | | 441300 441303 
3350 Seq. 2 of 2 Part No. | 31 Mar 76 | 30 Jul 76— 


| : - BA — HDA STATE ANALYSI: Mi | 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY BA — HDA STATE ANALYSIS TEST  MUAICRO 602 


Error Description | CE Panel Lamp Display MAP MICFL | 
| Description Section Entry 


| HDA Sequence stopped in State 5. (Invalid Bus In under mia es Status 1 
Status.) Suspect that the 15 Second Timer is Tag '8SF' Bus ' 


faulty. Bus In under Sense Status 2 
Tag '8F' Bus '43' 
Bus In under Sense Status 3 
Tag '8F' Bus '23' 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


| AS0602 | 2358244 
3330 Seq. 1 of 2 Part No. | | e | 
© Copyright IBM Corporation 1916 . ics EP eee Bae. | | | | BA — HDASTATE ANALYSIS TEST MICRO 602 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | ae | BA-HDA STATE ANALYsIS TEST MICRO 603 
Error Error Description | CE Panel Lamp Display ; MAP MICFL Error | Error Description CE Panel Lamp Display MAP MICFL | . 
Code | Byte Description Section Entry Code Byte Description Section Entry 


| BAGO 3 Normal HDA Sequence status for Ready HDA 100 BA71 | State 7 HDA Sequence error. HDA Sequence Bus In under Sense Status 1 
Check latch (Invalid status.) Suspect Carriage 
: Go Home problem. 


{condition in State 6. Tag '8F' Bus '83' 


Bus In under Sense Status 2 
Tag '8F' Bus '43' 


Bus In under Sense Status 3 
Tag '8F' Bus '23' 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 


1 This is the normal State 6 (Ready) and track 
following condition. 


Bus In under Sense Status 1 
Tag '8F' Bus '83' 


Bus In under Sense Status 2 
Tag '8F' Bus '43' 
Bus In under Sense Status 3 
Tag '8F' Bus '23' 


Bus In under Sense Status 4 
Tag '8F" Bus '13' 


BA61 


State 6 HDA Sequence error. Inhibit HDA 
{Recycle and/or HDA Sequence Check latch is 
active. (invalid status.) 


Inhibit HDA Recycle or HDA Sequence Error 
latch should not be on in State 6 (Ready). 


BA62 {State 6 HDA Sequence error. (Incorrect access 


status.) 


HDA Sequence is in State 6 (Ready), but the 
access status is incorrect. 


AS0602 2358244 441300 441303 
3350 Seq.20f2 | PartNo. 31 Mar 76 | 30 Jul 76 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry 


BA81 | HDA Sequence error in State 0. (Invalid status.) 
HDA Sequence Check should not bé on in State 
0. 


HDA Sequence stopped in State O. Drive 
Start/Stop switch is not in the Start position. 


Drive Start /Stop latch is off. 


HDA Sequence stopped in State 0. All 
interlocks are correct. 


HDA Sequence locked in State 0. Conditions 
are correct to advance to next state. 


HDA Sequence error in State 0. Interlock failure 
in State 6 (Ready). Mode Parity Check is active. 


|Format (Fmt) Mode Parity error occurred in State 


HDA Sequence error in State 0. Interlock failure 
in State 6 (Ready). Motor At Speed latch is not 
active. 


Lost Motor At Speed in State 6 (Ready). 


HDA Sequence error in State 0. Interlock failure 
in State 6 (Ready). Air switch is not active. 


Lost Air in State 6 (Ready). 


HDA Sequence error in State 0. Inhibit HDA 
Recycle latch is active. (invalid status.) 


Error indication received but initial status is 
good. Suspect Power On Reset. 


Drive A, 
HDA 201 


Drive B, 
HDA 202 


Drive A, 710 
HDA 201 

Bus In under Sense Status 1 Drive B, 

|\Tag 'SF' Bus '83' HDA 202 

Bus In under Sense Status 2 | 710 

Tag '8F' Bus '43' 

Bus In under Sense Status 3 

Tag '8F' Bus '23' 

Bus In under Sense Status 4 

Tag '8F' Bus '13' mt 710 
SE : 
ey ; 


Aso6o4 | 2358245 441300 | 441303 
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MICRO 604 


BA — HDA STATE ANALYSIS TEST 


Error Error Description CE Panel Lamp Display _MAP MICFL | 
Code Byte Description Section Entry] - | 
710° 


BA91 |HDA Sequence is in State O and indicates a 
Format Mode Check occurred in State 3. 


BAS92 | HDA Sequence is in State O and indicates Motor 


At Speed did not become active in State 3. 


Bus In under Sense Status 1 
Tag '8F' Bus '83' 


Bus In under Sense Status 2 
Tag '8F' Bus '43' 


Bus In under Sense Status 3 
Tag '8F' Bus '23' 


Bus In under Sense Status 4 


BAS$3 | HDA Sequence is in State 0 and indicates an Air 


switch failure occurred in State 3. 


BA94 | HDA Sequence is in State 0 and indicates a ee ane 710 
Start /Stop switch failure occurred in State 3. Tag '8F' Bus ‘13 
BAS85 | HDA Sequence is in State 0. No error condition 710 


is indicated. The original error occurred in State 
3. Suspect a faulty timer. 


-BA-—HDASTATE ANALYsiIs TEST MICRO 604 


eon 


BB — TRACK USED AND REORIENT COUNTER TEST MICRO 620 


MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error Error Description CE Panel Lamp Display MAP MICFL Error Error Description CE Panel Lamp Display MAP MICFL | . 
Code Byte Description Section Entry Code Byte Description | Section Entry - | 
40 740 


BBO1 | Errors common to all routines. 


a. 
85 


MICRO 7 Bus In under Read Status R/W 214 
100 Tag'84' Bus'00' 
| | Expected xxxx xxx1 

Bus In under dip oa 740 Bus In under Poll Device R/W 214 740 

Tag '84' Bus Tag '82' Bus' X4' 

Expected xxxx xx1x (X = Controller Address) 

Bus In under Read Status Expected 100 100K 

| ? q ' 

aeg nes: ee Bus In under Read Status R/W 214 740 
Expected 0c xx 1x Tag'84' Bus'00' 
Bus In under Read Status Expected 00x 21000 , 
Tag '84' Bus '00' 
Expected xx0Ox xx01 


BBO6 | Failed to detect Busy after a Rezero. 


ailed to detect Busy after a Seek. 


Incorrect status following a Rezero. 


Expected Busy and Drive Check to be inactive, 
and Seek Complete to be active. 


Exit to ACC 301, Entry B if routine BB continues 
to halt with this Error Code. 


Bus In under Read Status 
Tag '84' Bus '00' 


Expected xxOx xx01 


Incorrect status following a Seek. 


Error Alert detected after a See 
data. | : 


k or transfer of 


BB10 | Failed to orient on index within 25 milliseconds. 
Run routine A5 (Index and Sector test). 


Bus In under Read Status R/W 210 
Tag '84' Bus '00' 


[Expected 000 xOxx 


BB12 | Pad In Progress is on before a Write G3. 


BB13 | Pad In Progress is off after a Write G3. Bus In under Read Status R/W 210 


Tag'84' Bus'00' 


Expected xxx xxx - 


AS0604 441300 | 441303 
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BB15 | Error Alert detected during a Pad operation. Run 
routine B3. Display the Fault Symptom Code 
and refer to the FSI. 


BB — TRACK USED AND REORIENT COUNTER TEST MICRO 620 


eta 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | BB — TRACK USED AND REORIENT COUNTER TEST MICRO 622 


Error Error Description ; CE Panel Lamp Display MAP MICFL | . Error Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry Code | - Byte Description Section Entry 
BB20 | Failed to receive Index Alert within 25 RPI 160 740 BB31 | TR Used Counter high is not equal to '00' after Bus In under Sense Status DATA 330 740 
milliseconds. an initial Read HA in Native Mode. (TR Used Counter high) 
Tag '04' Bus '20' 
7 ; 


BB21 | Failed to receive Index Field within 17.2 Bus In under Sense Status | DATA 316 7 
milliseconds. (Reorient Counter } Expected 0000 0000 | 
nage Bee BB32 |TR Used Counter low is not equal to '00' after DATA 330 
Expected xxxx x1xx an initial Read HA in Native Mode. 


Bus In under Sense Status 
(TR Used Counter low) 
Tag '04' Bus '08' 


40 
740 


BB22 | Failed to receive Address Mark within 17.2 Bus In under Sense Status DATA 316 0000 
milliseconds. (Reorient Counter) Expected 0000 
Tag '04' Bus ‘904! . 7 t t 
BB33 |TR Used Counter high is not equal to '00' after Bus In under Sense Status DATA 328 740 
Expected xxxx xx 1x an initial Read HA in 3330 Compatibility Mode. (TR Used Counter high) 
s | 3 Tag '04' Bus '20' 
BB23 sibs Field started early with respect to the ae DATA 314 Expected 0000 0000 
: | ; BB34 | TR Used Counter low is not equal to '00' after Bus In under Sense Status DATA 328 740 
BB24 | Index Field started late with respect to the Index. Pd DATA 314 740 an initial Read HA in 3330 Compatibility Mode. (TR Used Counter low) 
Tag '04' Bus '08' 
BB25 | Address Mark Field was longer than 122 DATA 312 740 Expected 0000 0000 
microseconds. 
BB26 Address Mark Field was shorter than 112 | DATA 312 740 
microseconds. 


Bus In under Sense Status DATA 310 740 
(Reorient Counter) 


Tag '04' Bus "04! 


Expected xxxx xx1x 


BB27 | Address Mark Field started late with respect to 


the Index. 


Bus In under Sense. Status DATA 340 740 
(TR Used Counter high) ; , 
Tag '04' Bus '20' , 
Expected 0000 0000 


BB41 | TR Used Counter high is not equal to '00' after 


being loaded from a data pattern on a track. 


Bus In under Sense Status DATA 308 740 
(Reorient Counter) 


Tag '04' Bus '01' 


Expected xxxx xxx1 


Reorient Counter Check failed to turn on when 
forced. 


BB28 


BB42 | TR Used Counter low is not equal to '00' after 


being loaded from a data pattern on a track. 


Bus In under Sense Status DATA 308 740 
(Controller Error 1) 


Tag '04' Bus '01' 


BB29 | Reorient Counter Check failed to reset after 


being forced. 


Bus In under Sense Status DATA 340 740 
(TR Used Counter low) 

Tag '04' Bus '08' 

Expected 0000 0000 


Expected xxxx xxx0 


t 


AS0622 2358246 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 
Error Description CE Panel Lamp Display MAP MICFL Error Error Description | CE Panel Lamp Display MAP | MICFL. 
| Byte Description Section Entry Code | Byte Description | Section Entry 
TR Used Counter high is not equal to 'FE' after Bus In under Sense Status DATA 340 BB81 | TR Used Counter high not equal to expected Bus In under Sense Status _ | DATA 360 
being loaded from a data pattern on a track. (TR Used Counter high) | value following a Read G3. (Pattern = '40F0') (TR Used Counter High) 
Tag '04' Bus '20' Tag '04' Bus '20' 
Expected 1111 1110 Expected 1000 0010 | | 
Bus In under Sense Status DATA 340 BB82 | TR Used Counter low not equal to expected Bus In under Sense Status DATA 360 740 
(TR Used Counter low) 
Tag '04' Bus '08' | | 
Expected 0110 1010 


(TR Used Counter low) value following a Read G3. (Pattern = '40F0') 
Bus In under Sense Status 


Tag '04' Bus '08' 
Tag '04' Bus '00' 


BB5S1 


BBS2 


TR Used Counter low is not equal to 'FE' after 
being loaded from a data pattern on a track. 


Expected 11111110 


) 


BB91 | Track Overrun error not active after being forced. 


BB92 | Check End not active after forcing Track Overrun 
error. 


BBS3 Byte counter decremented to zero prior to z 


Bus In under Sense Status DATA 350 
(Controller Error 1) 


Tag '04' Bus '01' 


BB61 | TR Used Counter Check is not active after being 
forced. | 


Expected xxx1 XOX 


Expected xxxx xx1x 


BB62 | Controller Check is not active after being forced Bus In under Read Status 
by TR Used Counter Check. Tag '84' Bus '00' 


7 


3) 


DATA 348 


Expected 1xxx xxxx 


“J “J ~ ~ 
a) 


receiving any End Condition during a Write G2. 
(13,300 bytes of data.) 


ia 380 
DATA 386 
DATA 386 


Bus In under Sense Status DATA 350 
(Controller Error 1) | 
Tag '04' Bus 'O1' 


Expected xxxx xx0x 


Bus In under Read Status DATA 350 
Tag '84' Bus '00' 
Expected Oxxx xxxx 

DATA 360 


BB63 I TR Used Counter Check failed to reset after a 


Controller Reset. BB94 | Residual byte count greater than expected 


following a Write G2. End Condition was 
received. (13,300 bytes of data.) 


BBS95 | Residual byte count less than pidecied following 
a Write G2. End Condition was received. 
(13,300 bytes of data.) 


Controller Check failed to reset after a COntouer 
Reset. 


BBS96 j Index Alert not received following a Write G2 
when the byte count exceeds the track capacity 
in 3330 Compatibility Mode. (13,300 bytes of 


data.) 


BB71 | TR Used Counter high not equal to expected 


value following a Read G3. (Pattern = '3FOE') 


Bus In under Sense Status 
(TR Used Counter high) 
Tag '04' Bus '20' 


Expected 0111 1110 


BB72 


TR Used Counter low not equal to expected 


Bus In under Sense Status 
value following a Read G3. (Pattern = '3FOE') | 


(TR Used Counter low) 
Tag '04' Bus '08' 


Expected 1000 1000 


3350 AS0622 | 2358246 441300 | 441303 441306 | 
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BB — TRACK USED AND REORIENT COUNTER TEST MICRO 624 


MICRODIAGNOSTIC ERROR CODE DICTIONARY | BB -- TRACK USED AND REORIENT COUNTER TEST MICRO 626 


Error Error Description CE Panel Lamp Display MAP MICFL Error Error Description | CE Panel Lamp — ae | MAP MICFL 
Code . | Byte Description Section =r Code — ae | Section Entry | 
was entered. for details. 


Drive has Mode Control jumper wired and no FE Bus In under Sense Status 1 DEV-! 280 me Access is not on the CE cylinder. The Home H em - 
= H: = 
| u = 
ia 
a as A 


parameter was entered, or the drive has no Tag '8F' Bus '83' Address PA Bytes read do not equal the Not Used 
BBB! 
CTL-I 280 
B3 | An O03 parameter was entered and the drive is 
© Copyright IBM Corporation 1976 | ns | | s | | BB — TRACK USED AND REORIENT COUNTER TEST 


Restart routine BB. 


Parameters are: 
01 = 3350 Mode 

02 = 3330-1 Compatibility Mode 
03 = 3330-11 Compatibility Mode 


Error Alert was received following a transfer of 
data. 

Operation number. See MICRO 628 
for details. 


Bus In under Sense Status 1 
Tag '8F' Bus '83' 


Expected 0000 0001 


An 01 parameter was entered and the drive is 
not wired for the 3350 Mode. | Bus In under Check End 
Not Used 

Operation number. See MICRO 628 


for details. 


Check End is active following a transfer of data. 


Bus In under Sense Status 1 | DEV-I 280 
Tag '8F' Bus '83' 


Expected 0000 0010 


An 02 parameter was entered and the drive is 
not wired for the 3330-1 Compatibility Mode. 


Not Used 
Not Used 
Operation numhker. See MICRO 628 
for details. | 


Failed to receive any End status following a 
transfer of data. 


Bus In under Sense Status 1 DEV-! 280 
Tag '8F' Bus '83' 


Expected 0000 0011 


Mode Control jumper wired and an FE parameter Expected 0000 00xx expected bytes. Operation number. See MICRO 628 
BBB2 
not wired for the 3330-11 veneer Mode. 


wl IL OF C OPER: \TION NUMBER FOR BBxx ERRORS | 7 | 7 | BB TRACK USED AND REORIENT COUNTER TEST ~ MICRO 628 


OPERATION ss = - Figure 1. 


Bytes from | | Comments 
ori Display 


This page defines the operations = occur during. each 
test of routine BB. 


| The cross reference of Operation Description and 7 Eheor Bg Oe as 
Operation Number is found in Figure 1. | Code LS eee eee 


Example: Test 5 (4 operations) 


All operations use Head 01 (HAR = '02'). 


Operation Operation 
Description Number 
RDG1 51 
WR G3 52 
RD GI 53 
RDG3_ 54 | 
Displayed in Byte 4 BB3X 
of the Error Message | Native 
‘ | Mode 
Display | 
 BB4x 
ERROR CODES (GENERAL) 


Any and all tests of this routine may have associated with 
it some unique error numbers. There are four common 
error numbers which are shared with all tests of the 
routine: 


BBF1,BBFA,BBFB, & BBFC 


In order to further identify the failure causing the 
common errors, a unique operation number has been 

_ assigned to each Read/Write operation performed in 
each test of the routine. 


This operation number will be found in Byte 4 of the 
error display. 


Track overrun for 3330 Compatibility mode = og 13,300 


bytes 
AS0626 | 235824 441300 | 441303 
3350 Seq.20f2 | Part = 31 Mar 76 | 30 Jul 76 
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AAyaan 


CE Panel Lamp Display 
Description 


| MAP MICFL 
Section Entry | 


Lost synchronization between the master and 
the slave. (Restart test.) 


= Invalid test number entered (only test 1 is 


valid — restart test). 


Drive Status Byte 
Expected XXXX 1XXX 


Online status not present. 


Note: BC errors are valid only if the UR 
hardware EC 446707 is installed. Do not 
use microdiagnostic routine BC until 

EC 446707 is installed. 


BC test 1 error stops have the following range: 


BCOO to BC20. 


3350 AS0629 | 2358804 
Seq. 1 of 1 | Part No. 
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441305 | | = PY 
29 Oct 76 | 


CCC Ee 


MICRODIAGNOSTIC ERROR CODE DICTIONARY MICRO 629 


Error Error Description CE Panel Lamp Display MAP MICFL 
Code Byte Description Section Entry 


BC 11 2 CTL-I-886 | A 770 
BC 12 CTL-! 886 |B 770 


BC 13 


Failing position of the 
Assignment Register. (Ones 
indicate failure. ) 


Master could not reset one or more 
Slave Assignment Register bits. 
Note: This error is valid only if the UR 


hardware EC 446707 is installed (See Note). 
Slave could not reset one or more master 
Assignment Register bits. 


Failing position of the Assign- 
ment Register. (Ones indicate 
failure.) 


Failing position of the Assign- CTL-! 886 | C 770 
ment register. (Ones indicate 
failure.) 


Neither interface can reset Assignment 
Register bits on the other interface. 


| BC 15 Master received Index Alert during CTL-I 888 770 

Selection (Tag ‘83’) after the Slave issued 
a tag to force string switch to neutral. 

BC 16 Slave received Index Alert during CTL-I-888 770 
Selection (Tag ‘83’) after the master 
issued a tag to force string switch to 

— neutral. 

BC 17 | Both interfaces received Index Alert Not Used CTL-I-888 770 
during Selection (Tag ‘83’). 

BC 19 Master failed to get full selection after CTL-I-888 770 
slave tried to force string switch to | 
neutral. | 
Slave failed to get full selection after 770 


master tried to force string switch to 
neutral. 


CTL-1-888 


| CTL-1-888 | C 770 
| CTL-1-888 lA 770 
| CTL-1-888 


BC 1A | 


| BC 1B Neither interface could get full selection. | 
10 | newemntonnmmn | 
| BC1E | Noresponse from slave. ? so 


2 
2 


BC 1F No response from either interface. 


Slave did not get a partial selection 
from Tag ‘83’ when the master had a 
long Connection Set. Partial 
Selection = Bus In bit 3. 


Not Used 


MICRODIAGNOSTIC ERROR CODE DICTIONARY MICRO 629 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error | Error Description 


Code | 


B8DO1 | Errors common to all routines. 


w 
Zs 
a | 


Following a Rezero or long Seek, Seek Complete 
was not received, Drive Check was not received, 
and Busy is now inactive. 


Failed to receive Busy following a Seek Start. 


Failed to receive Access Status following a Seek 
Start. 


Failed to receive the proper Access Status after 
"nn' micro-seconds following a Seek Start. 


Received Read/Write Check, Drive Check, and 
Servo Off-Track errors. 


BD15 


Received Read/Write Check, Drive Check, and 
not Servo Off-Track errors. 


BDI6 


AS0630 | 2358248 
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| CE Panel Lamp Display MAP MICFL 
Byte Description Section —_ Entry 
MICRO 
100 


| 441300 | 441303 | | | 
31 Mar 76 | 30 Jul 76 | 


Tag '84' Bus '0O' 
Expected xxOx xx01 


See Note 
See Note 


Bus In under Read Status 
Tag '84' Bus '00' 
Expected xxxx xx1x 


See Note 
See Note 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 
Expected 0000 1100 


See Note 
See Note 


> 
o 
g 
— | fey ft ey fy gy 


Bus In under Sense Status 4 
Tag '8F' Bus '13' 
Expected 0000 1110 


See Note 
See Note 


Not Used 
See Note 
See Note 


> 
6 
g 


Not Used 
See Note 
See Note 


> 
© 
© 
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Delay value currently in Use Counter. 
Value is in microseconds. 


The seek length is constant. 
Default = 07 or 

CE parameter 2 = xx (01 through 
255). 


ure 


BD - VIBRATION TOLERANCE rest MICRO 630 
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MICRODIAGNOSTIC ERROR CODE DICTIONARY 


Error| Error Description CE Panel Lamp Display MAP MICFL 

Code Byte Description Section Entry] | 

Open inbound line. Refer to Figure 1 for Error Message | CTL-1 30 
Bytes 2 and 3. 


Faulty outbound line. Refer to Figure 2 for Error Message | CTL-140 | A 
Bytes 2 and 3. 
Open Bus cable. 


Open Tag cable. 


BF16 | Reversed Tag/Bus cables. = 


Inbound Lines 


0.2) 


?) 

fd 

& 

w 
SS 


BF12 


Figure 1. Figure 2. Outbound Lines 


Both Error Message Bytes 2 and 3 are used to display the 


Both Error Message Bytes 2 and 3 are used to display the | 
failing lines. Bit on indicates failing line. 


failing lines. Bit on indicates failing line. 


Line Name Line Name 


Bus Out 0 
Bus Out 1 
Bus Out 2 
Bus Out 3 
Bus Out 4 
Bus Out 5 
Bus Out 6 
Bus Out 7 
Tag Bus 6 
Select Hold 
Tag Bus 0 
Tag Bus P 
Tag Bus 4 
Tag Bus 5 — or Recycle 
Tag Gate 
Tag Bus 7 


Bus In 0 
Bus In 1 
Bus In 2 
Bus In 3 
Bus In 4 
Bus In 5 
Bus In 6 
Bus In 7 
Error Alert 
Select Active 
~ Sync tn 
CE Alert 
Normal End 
Check End 
Tag Valid 
index 


OONOO PWN oO 


0 
2 
3 
4 
5 
6 
7 
8 
9 


AS0630 
Seq. 2 of 2 
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2358248 
Part No. 


441300 
31 Mar 76 


441303 
30 Jul 76 


441303 


3350 


BF — CONTROL INTERFACE BRINGUP UTILITY. 


Error Error Description CE Panel Lamp Display MAP 
Code Description Section Entry 
Open outbound line. Refer to Figure 2 for Error Message | CTL-I 60 
Bytes 2 and 3. 
Open inbound line. Refer to Figure 1 for Error Message | CTL-1 30 
Bytes 2 and 3. 
Faulty inbound line. Refer to Figure 1 for Error Message | CTL-1 70 
Bytes 2 and 3. 
BF28 {Shorted lines. Refer to Figure 1 for Error Message | CTL-1 80 
Bytes 2 and 3. 


BF — CONTROL INTERFACE BRINGUP UTILITY 


MICRO 700 


MICFL 


Open Sync Out or faulty Response line. 
Open Response or faulty Sync Out line. 
BF33 {Open Recycle line. 


CTL-120 | A 860 


a 


MICRO 700 


